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(54)Titlc: MEDICAMENT COMPOSITE 



(57) Abstract 

A composite of medicaments each having a hydroxyl group and represented by the following general formula: A-B-C, wherein A 
represents a carrier selected among saccharides each having a carboxyl group, polyethylene glycol, aliphatic carboxytic acids and Iheir 
derivatives, B represents a spacer having amino and carboxyl groups in its molecule, and C represents a medicament having a hydroxyl 
group. In this case, the carrier A and the spacer B arc bonded to each other through the amide linkage formed between the carboxyl group of 
the carrier A and the amino group of the spacer B, while the spacer B and the medicament C are bonded to each other through the ester bond 
formed between the carboxyl group of the spacer B and the hydroxyl group of the medicament C. The composite exhibits a surely controlled 
release rate of the medicament therefrom to increase the migration of the medicament to a target tissue and/or to enhance the efficacy of the 
medicament. 
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*s*fc«i, * e & s * s & © it k * * <r * * & m * 

t©Ho- o # & # p$ fF:-c »; , s & * ,j> |- 
W S J£ * «6 ^ <z> m j5 £ »f S fc «> £ t 5 £ % ?> ft T 

^^iL-tE sttriSfcJbixT^S [Amer ican Chemical Soc ie 
ty Professional Reference Book, 'Exploring QSAR' , C. H 
ansh A. LeoP>ig, S . R . He I I Jg 3fc ] „ M X. If , C <D E s 
£ © 35 H K ? 5®&SX£#/U#:3rWUg|;:*f-f;5 a & K ^ 
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K^jc^^Ttt, mmm&Kfonmn km lx 

X-CH,COORHH,0-*x-CH,COOH + R'OH 

CH J COOR'+H ! O-CH 1 CO0H + R'0H 
E s = 1 o g (k«/k H ) 
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2 8. 

g&SX <D&#mmiz£ V , K&itglii&T L, "b <D %ii M 

^fcfcE s & # * 3 » K li % llEorowsjflilt 
ikx^kH^**, ± E © * IC «t U. * W i" 5 „ ^ffl|;l^< 

can Chemical Soc 

iety Professional Reference Book, 'Exploring QSAR' p. 8 
1 Table 3-3 lw|2l!c$iXTV % So & K © — » * 



B&gX E s ft 

h o (mm) 

C H 3 -1.24 

C H 2 C 6 H 5 -1.61 

CH ! CH(CH,) ! -2.17 

CH(CH 3 )CH 2 CH, -2. 37 

£ , a & K 1" 5 7 

JiG 1 y , Ala, P h e , Leu, lie 
Tfc£ 0 C © ? #J X t* , Gly. Ala, Leu, I le 
K O ^ T , *yi/#*i/;HCJtt5ofl[©I*S©E s ifc & 
^t^lfitt'iSt, Ile>Leu>Ala>Gly-C*> 
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Al a, L e u X tt I 1 etfc!), HUjas^^y^^ir/UT 
& *J . *S # # Ij >v tK =*r f - x 3r * h 7 y^^/jtSI^I 

t^5i, Gly>Ala>Leu>I 1 e T fc !J , x x - 
i>- - # G 1 yXiiPh e-C. *Jx«0.fiWE£rac-C*>3a| 

®m&ft<Di§<a- s g i y t p h e %mmm&#fr e> <om^m 

■C » * ^ - f - - <D * aff * i/ £ |c St 5 a&(£>®&gtf>E 
§8 ^ ^ ^ fc o 

AI a. LeuXlil 1 effclj; KSttflSx^if.**/:/-? 

<b om^^gtii^O^ # Hied y > A 1 a > 
L e u > I 1 etfcot, ^ot, * ^< — 1*- — <7> # # * 

EIC , ^^-f-#^^f KG|y-PheXttPhe- 
G l yX'fc'JIftj!/^ y ,u % g # # # , v # 
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3 0 

b'Z&ftfttttrt Z>mV>i®&tf;frb<D 

m<tommm&<Dj:z ^mtt^stPhe-G i y>G i y 

-Ph eT-fcofe. «oTI!l*ai«ISft«:*«j(riaS3^^-f 

* 36 93 l£ feMt 5 m 0: ft , * /u sK * > )\> m & ft "t Z> «S m . 13 

** W *5 It 5 * jj? * ^ » Sr W 1: s H « x fi ^ © » i» 
«: , * A * v" A- g Sr ft i~ $ pg »J ft | C pg & $ *i vn # . ft 
\Z. # ;V > T JV * j\> =f * * H y y fii ft £ L V » 0 

£ -5 # >V Tfs T /U * A f * ^yft 7* ^ 

•>7y^;p||-cB»^fciJ|^*L, T 1H © 5S (3) £ ± 
T J: V\ 
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3 1 



CH2 



R70 




(3) 



R 9 0 



n 



< . ^ti'etiTkmm^xtt- (c h,.). - c o ohi, -ch 

(CH 5 )-COOHI, - C H , C H (C H 3 ) - C O O H SX 
fit. -CH(CH,)CH s -COOHS^Ibt. X, m fit 1 
~4<E>g&&^*?L, n»5 0<n.< 1 0 OClfttjffct. 
) 

iJ /l> jj? .> T * M 4) # * L 0ij t L T fit , * /Jf > 
13 ;V 0£ * is 4 y ^ n e S . ^ /U jK * > n - 37* f - ;V g * if # 

* # * > T yu =*- ,u ^ L tz 7* * * h 7 > d a it -5 g 
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(ft^-^XDlj ;\,7$ic */T fr* ;\,&OB&) / ( # ^ * 

IB ft g £ , * ■/ 7 ;u * ^ # ^ •> ^ f /u S fj, 

3 » # ic h: r * /u 4? * > ft: £ j t , t5-i#|, 4t 

ft**ifc»*Ktt«aAf2 3 , 

iiftgfi, 0. lKliJfftK, *rt»tt©ffi*»fe % 5|; 
# * L < l± , 0. 1-2. 0T-45, 

zkSMb-7- h y -7 BiHtN, N-i;^f;^;^7 

5 K X ft /■ ;v x )V * * K^5rffl^5t^i; iit' i| > 

* fc & , tt o P H * » » * if o K Sr Jo x. 5 - t j c j; »j 8 

^§ 3- . mm. r & . RfCiair/ib^ict^nD 

ft & ft X r # y o jfc Ad it £ £ ft $ * 6 z t ic «fc y rg^ 



I- 
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3 3 

*n m k tf z> ij ju # * )v m z *r -r s # v + v v # y 
= - * « xvzommfttt, »ft* 1000-40000 

& T Id ft a . c:t^^-t-wife^©^ A(1< 

* ^ -f S K , N , N ' -v?^ y/Df/^/u;)?^^ , ; Ki j| 
T, £ £ fc & B fc JS £ T» N, N-^^f/i/7 5/ fy -/v 
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no^i^^-t-^T^lll, Fmoc ( 9 - -7 JU * U 

= = . Tr t (M7x-;M 

A- £ ) ( hllf/i^S) ) . z ( v s? >v Or * >s fj jv =. f \, 

b lz & £ i$ s< y i? /], ^ — x A % lE^f ;n-f 

Kfflv^ixs^a;, z g &m ^ fc®£Wt/< 7 ^ $ A 

#&T, Kit; JW««l,. FmocS* 

e^^v^y^^feltsaiaij, Tr t 
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* © & ffl v> r h & n t , m £ fi # # 7k t- 5 m & iz 

^/w^/ujjf v?^ * k, n, N' - s?w y y a Vtvutvif, v s 
% K , i£® 1 - en ^/u - (3-^^^/PT^/^Df/u) # 

jt? ^ K % 1 -jc h * i/ U /V e /!✓ - 2 - a: h * - 1 , 
2 - v> fc KBt/!)>|« ; ^t|8 l N 5:i | : j; oXi ^ fi 

ff?:iiiT?t5 ( X. 3§ tf> & A § fi , 3d* 
K^ASftfcx^-^-oSfc^s-^Kj; »; \ 3 ^ tt 
K£ i$ /I3 £ E£ x. 3 C <t K J; 1; , XhZ^l*m^Zffi$ffl<D& 

® l:7 ' / S £ *T L , f& ffi K # /w # * ;/ /u g £ ;f L T ^ -5 
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Xlw#4L<Ht4»T-C*)5. X. f T % J ® £ A, ? 4 3 
0iJ;tJf, a g?(D J: 9 4 ygg 

l^*t57^H©9* ) ©-*?)75yS ( « x. if . 
Id «k o x n to * \z. ffi m £ *i 5 t <£> T* 4 < T If 4 e> 4 ^ „ 7* 
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7 4 KSrij«t47S>'IHl«J'tt7 5/ », ttSttTS/Kfc 

v V H «lt J: n »f . - Phe-G 1 y - & & Xfim t P\z.Z <D&W 

ttl O 7- ? y m # , 7 * Kfe^iciot, S ft o /w # * -> 
g tights. 

^-t^^^ 1 K^^AtSI^i: 

it, m % Kffi&m, mz.t£* n, n- nr^*wu# 

i£ ®? 1 - x. <f- )\< - ( 3 - i? * + ;l< T % J -f a f )V ) # ^ jjf 
* K , 1 - x h •> * dt' - /u - 2 - x F ^ •> - l , 2- 

/I/ * * *S 13 tV = ;U m ) . Tr t (M7x;;Mf^I 
( H !/ ^/I'l) ) » Z (^y^/^^->*^** = ;H) 
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-f f- Y * % )\s ft * *s t >v * >v * y 7 > K: "li * * ■& 5 
ZORfeit. mz-ltN, N - i> * f-;VfrjV A T ^ K , 
^ yu * yw * * i/ Kt^o 7t&i4J3j£i7l<ioj!l-£&j&£ 

fflv^ ^-g-ict o xmm ttm&m* «*.mn n, n- 

^ n ^=fr i//^/^ iS4 5: K, N, N ' -^OT'otVM 
^*^-f 5 K, &§fel-^^yu- (3-^f^7;y^o 
f yw ) # yu # ^ $ K , 1 - a: h * > # yu asK - yu - 2 - ^ h 
=¥v--l, 2-v ? t Kn*/!)y, O- 
yry-yu-l-^fyu) - 1 , l , 3 , 3-7*h?>^u* 
D :r £ A ^^rt7/UtD7t/7x-F (HATU) ^ £ 

* yp # yu g £ W L . te###/nl?*i'/i'£*:firi-$3|g*j 
& # <y> 07 $ A3Mi , 3i#J nSSi: «fc o TiggiSiR $ ti 



WO 97/38727 PCT/JP97/01303 

3 9 

tztbiz. - « 65 Id Ji . JH*««fr«:|cSt t T , 1-3 011% 
i i ft*L< % 1-1 51t%i)5»(;fftL^ 0 

* i> a. - /Hi ft fljtj #ij £ £ ^ «£> {i < , X ffl ^ 5 # 

ti «t ^ Jfls , # £ L < ii , # S P & 4 T* 'J , * (O tk 4- & \t % 
IitaoT^ftL?5. ftjgij, 
a # * R ]t © » ^ Jd tt 3^ * * ii ia tf * e> * v> . 

* « W © - t» h 5 . $ 4fe ? V $ * -fe /U "C »J , * ^ 

=• y ® x tt ^ y f- Kt& u , -ia # # # at? * is r 

* ^ 7 ;v ^ ^ f ^ I>7^^©a'^ y ^ ^ -ir /uco 

ticOS'&M'&frlwttLT. l-30It%^»H<, 1 ~ 
1 L^„ 
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4 0 

- D- - , & /< ? 'J ? * -fe ^ t ft 5 ^ £ ft tt . /< ? y * 

* U * ^■fc/i'Ofctf tf«t< 0 . 004mg/mlT*>Si« 
§*tfC^5i5 (Nature, 365, 464-466 

(1 9 9 3) ) . #tt*#w*#ft$r a? 
Il:^»t5t 1. 6mg/ml^±-CfoS, ftoT, ftMt 

R£ , 

**«C«ftll^«:fi, 7C©2S03<7>4§£ t IHH ft # j£ T {£ 
* * i? - /Ki ft ffl #J £ £ «■ 5 © T tt ft < , X ffl ^ 5 # 

li , X V» y * * ± ;v <d i% £ , -UciifiKA - 0 S U . 

y ^*t;KOtl;ilLt^2 0 1 0 0 Omg/m 

*fkL5 5. ftm. tt»J, 

£ <n m £ ic ii # it £ ti ia li ft e> ft ^ 0 
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(»%) fit. X*<Dft*ft£tf ( 2 5 4 nm) 

«y-tt^ttl!TSK Gel G 4 0 0.0 PW U J 
0. 1M NaCU«i: 0 . Sml/min,* 
^ fiS:401C > §***£A;& : ® 5 0 „ g) . ff»ftttff 
fi^^^h/u (KimicHHMSitS) li-r hy^^ 

-^©«**tfflV^ % fta«?«*tt*0tfg (FAB-M 

S) fciy, B*g. B*lfj*^tt|jMS HX-i 

BTo **«i» ^m-nij[o»t%ftjit5 t dm 

F : N, N-^fy^^ A7U . ( T r t : f> y 7 * = * 
**** (Hf/^S) . Z i^^m^M^i, 
F m o c : 9 - 7 * * U = > ^ , u * * ^ * ^ # ^ g ^ p 

0 0 0, tBuOK: Potass ium t-buloxide, DMSO- 



WO 97/38727 

4 2 

d 6 : fi tK & it i? t f- >\, * /u tf> dr > K 
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Utttti i 

(18 1) *^^^f'>>f ;Kfc7*^ i>7yt h y 
( 1 ) <^IS{it 

»S!7K 2 0 0 mlC3kftT. 7k h!l ^ ( 4 0 g ) 

*±Bi : T 1 1 0 , 1 0 g ) Lfc„ CI ©**fc*t L . 

MT , * / * o n #gfc ( 5 0 g ) *fln *. , ' 2 0 * IB fie* $ 

-A, ( 1 . 5 1) K&fli L , ± CfcitJR***, M&zk (2 
OOml) fc&fl? L fee StffJR (»ft*7U712, 0 
00-14, 000, *|, ^ Aft©) fcffli,^ - 

©*ig^&fif®!zkk:*fLT4 < CT*2 BffliSff Lfc. ^<Dftm 
^>>7*7>7^;^- (0. 2 2/xm) X U i§ L fc 
*« « * L fc . &l£.it&fy (1) (11. 5 g ) £ # „ ~ 
©4^®©IS^SSfcy©*^jK^^^^/w{kg{i0. 6 T & 
ofc 0 X*fb^^oy^iSig^{±5/^^-> ( * W : 2 1 4 n 
S #*K**I3 J: T*JH*r*)' tt, * Jx ^ *l E l # J: 
VB2l:/f$ii5i:J3ijTJ)5 t *<k&V>><D , //^y^I 

Jpt-ray/uaiaffiicis^^stt. 1 5 5? -c *> o fc . 

(112) 2' - G 1 y - /< * y * * ir /u (2) © 8fil it 
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Fmoc-Gly ( 1 7 8 m g , 0. 6mmol) £ «fc 
*J * .* >V T % / f y *? > ( 7 3 m g , 0 . 6 m m o 1 ) 
Xf'<9 V ? (>f V KB, DAB URltSI, 4 2 7 m g 

0. 5mmol) ( 2 0 m 1 ) iZ m M t fc . 

& V* •? . N , N ' - s; y r b t* ft, U )V # 5> 4 % y (76m 
g. 0. 6mmo 1) £ M A. ft & T* * ft ft ft L fc . &j£fgj£ 
£ © £ L , i'ilA^/^nMTF/^.f- (v-y^y 
^ = «SM e r c k tt« Art Nq. 9385, Silica gel 60, 20 
0-400 mesh, : 4. 0 X 3 0 c m , MBiti. 

h = h y ,P = 7 0 / 3 0 ) -C»«L, 2' - F m 
oc-Gly-X*jj**-fc/l'-<4 9 9mg) § r ^y to - ^ 
fk * #J ( 4 2 0 m g ) £ N , N-^^f;^;^75 K (1 
Om 1 L. IfiT^y^ (2ml) £ ft £ , 5 

# H3 *E # L , £ & £ ® £ L T , /ft F m o c {fc L , •> -0 # * /!, 
*7A^Dv^77i- (*>y*y/w:aiiBIMe r c k tfc 
SI Art No. 9385, Silica gel 60, 200-400 mesh, U 7 M : 

4. 0 x 5 0 c m . mmm ■■ r ± b - h v » / rn.it * ^ u > 

= 8 0/ 2 O ) *mm «C<b«« ( 2 ) ( 1 4 1 m g) 

'H — NMR (DMSO-d 6) 01 ( s , 3H, 

Me-17) 1. 05 (s, 3H, M e — 1 6 ) 1. 52 

(dd, 1 H. J = 1 4 . 6, 9. 2Hz, H - 1 4 b ) 1. 

51 (s, 3 H , M e - 1 9 ) 1. 65 (t, 1H, J = 1 
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1. 6 H z , H-6b) 1. 8 1 ( d d , 1H, J = 1 5 . 

5, 9. 6 H z , H - 1 4 a ) 1. 86 (s, 3 H , Me 
-18) 2. 11 (s. 3H, Ac-10) 2. 23 (s, 
3H, Ac-4) 2. 3 2 (m, 1H, H-6a) 3. 58 

(d, 1 H , J = 7 . OHz, H-3) 3. 9 6 ~ 4 . 07 
(m, 3H, GlyCH2, H-20) 4. 10 (dd, 1 
H, J=6. 7, 10. 7, H-7) 4. 63 (s, 1H, 
OH-1) 4. 90 (brs, 1H, OH-7) 4. 91 

(dd. 1H, J=4. 9Hz, 5. 43 ( d', 1 

H. J = 7 . 0, H-2) 5. 46 (d, 1H, J = 8. 2 
Hz, H-2') 5. 58 (t, 1H, J = 8. 4Hz, H 
-3') 5. 87 (t, 1H. J = 8 . 6Hz, H-13) 

6. 30 (s, 1H. H-10) 7. 19-8. 0 0 ( a r 
omatic, 15H) 8. 40 (brs, 2H, GlyN 
H2) 9. 25 (d. 1H, J=8. 6Hz, CONH-3' 
) 

HRMS:m/z 9 1 1. 3 6 0 4 ( M + H ) + : C 4 9 H 5 5 
0, 5 N 2 t L-CWf^f 9 1 1. 3 6 0 2 

(IS3) U j\> # * v- ^ f- ;v itf * * h 7 > - 2 ' -Gly 

]} # ( 3 ) (omm 

Ig 1 "C n , 13 )V Tjf * > > f- it 7 * * b y yf- h V <> 
J±m. (1) (lOOmg) *7|c2m 1 i:»j»L, * # T , Z. 
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©»*fcl«2?*fc % 2'-Giy-X^ nt;M2) 
(30mg) & »fl L fc * : N , N--^f;^ ; ^ 7U . 
( 1 : 1 ) (0. 5ml) g^l-xh^i.^n 

g ) *r*# LfcN, N-j;>fA^ A7SF ( o 5 m j } 
£*n;i, MT2 *IB«# Lfc. g^t^rx^ - Ml0 
0ml) IC&ADU £Cfcit©*£«>, (10ml) 
Lfc. :o**«Srx^/-,i, (100ml) left ft 

*»0«I2ft:^4jj(3) (105mg) i|fc t 

^^^I^lAili, 2 5 4 nmt^lt^^S|3t 
*fiiffi*#01IIi*6»||JLfcfc; 4i 3 . 7% (S 

2 2 7 nmfce ft £ # ft ft ft ft * x.* h /t ,, 4 

* ix *l H 3 . i4i:^$^5i S ij T . fe5o 

( Ig 4 ) 7n/V^/U-2' -GIy-/N-Hnt^ 
( 4 ) <D 



7 a ( 7 . 4mg. 0. lmmol) & N . N- 

^f/^;U7U'2mIl:g«L, - © g ffi t - x |f 2 T 
2' -G]y-^y^t;M2) ( 4 5 m g , 0 
05mmol) , 4-^^75;^^ ( 1 2 m g , 
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0. lmmo 1) fccfctfN. N ' - V W V 7* a f ^ * sjf i? 
'f S K (12. 6 m g , 0 . 1-fflfflo 1 ) IrJO*., ifiTT 

if 7 7 -f - (V !/ : tlMe r c kihS Art No. 936 

5. Silica gel 60, 200-400 mesh, &8tfi£ : & ft * ^ l- V / 
7thih!)^= 7 0 / 3 0 ) L , ^ IE <t ^ (4) 

(30mg) tffe. 
'H-NMR (DMSO-d6) : 6 1. 01 (s, 3H, 
Me-17) 1. 05 (s, 3H, Me -16) 1. 06 

(t, 3H. J = 7 . 5 H z , Me-Pr) 1. 52 (dd. 
1H, J = 1 4 . 6, 9. 2 H z , H - 1 4 b ) 1. 51 

(s, 3H, Me-19) 1. 65 (t, 1H, J = 1 1 . 
6Hz, H-6b) 1. 81 (dd, 1H, J = 1 5. 5, 
9. 6Hz. H-14a) 1. 86 (s, 3H, Me-18) 
2.11 (s, 3H, A c - 1 0 ) 2. 23 (s, 3H, A 
c-4) 2. 32 (m, 1H, H-6a) 2. 40 (q, 2 
H, J = 7 . 5Hz, C H * - P r ) 3. 58 (d, 1H, 
J = 7 . OHz, H-3) 3. 96-4. 07 (m, 3H, 
GlyCH,, H-20) 4. 10 (dd, 1H, J = 6 . 
7, 10. 7, H-7) 4. 63 (s, 1H, OH-1) 4. 
90 (brs, 1H, OH-7) 4. 91 (dd, 1 H , J 
= 4. 9Hz, H-5) 5. 43 (d, 1H, J = 7. 0, 
H-2) 5. 46 (d, 1H, J = 8 . 2Hz, H - 2 ' ) 
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5. 58 (t, 1H, J=8. 4Hz, H - 3 ' ) 5. 87 

(t, 1H, J = 8 . 6 H z , H-13) 6. 30 (s, 1 

H, H-10) 7. 19-8. 00 (aromatic. 1 

5H) 8. 40 (brs. 2 H, G 1 y N H 2 ) 9. 25 ( 

d, 1H, J = 8. 6Hz, CONH-3* ) 

(115) PEG-2' -Gl y-/^!/ntA (5) <D 
Kit 

PEG (Pol y (ethy I ene g I yco I )me thy I ether, M w = 5 , 

0 0 0., *B. A 1 d r i c h tfc«) £ t, t K % * / :/ n ^ 
Sti»xf/^J;r;tBuOK^fl\ AS* Journal of Cont 
rolled Release, 10, 145-1 54 ( 1989) £} £ Xf Polymer Bull 
etin, 1 8, 487-493 ( 1 987) l«L t£ , i3 JU * *> * ;\, { £ p 
EG (CM-PEG) £ IB M L „ CM-PEG (500m 
g, 0. lmmol) £ N , N - i> / /U jU J» T 5. V 5 m 

1 lc & M L , :^«l:ig2tlfc. 2 ' -Gly-/^ 
y**-fe/U(2) (4 5mg, 0. 05mmo I) , 4-v^ 
>f^7?^!!5^ ( 1 2 m g , 0. lmmol) £ J: 

N , N ' - v'-f y/o t'/l/*;u,f vz-f $ }t (12. 6 m g , 
0. lmmo 1) ZMtl. m.®.T Vm&m.W L , & j£ & & £ 
« * L fc « , 2 - r n ,< y - /H: m & ® M L . ?? & «f B £ fr o 
fc- £^L£Wm4s5?£#^Lfc2-7°oX/-,u % & a: - 

fccffTftj&L, «K IB f b ^ «9 (5) (1 
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5 0 m g ) £ ft tz . fcOJRfl.ttftjfc*"** h JV\t g| 5 

HJS^J 2 

(IS1) 2 ' -Al a-XHnt;!' (6) O B Si 
Z-Ala ( 1 4 5 m g » 0. 65mmol) SiU, 
^f^7?/e^i;y (79mg. 0. 6 5 m m o 1 ) & «fc 
t?/^ y ?^t/U ( is K H , DABURlil. 4 2 7 m g , 
0. 5mmo 1) & M.it > f- U ^ ( 2 0 m 1 ) K # L . 
i^^t' , N , N ' - *J y y p f # jK v 5 5 K (82m 
g , 0. 6 5mmo 1) & M A. mUt? m&m ft L tz „ fcfcm 
m £ fi'* L , ^U*y;M7A^o-7K77^ ( !J # 
^^ ; ilMe r c k ttM Art No. 938 5, Silica gel 60, 
200-400 mesh, : 4. 0x30cm, ^ii : J|ft> 

f uy/7t h=HA- = 7 0/ 3 0) "Clftti L , 2' - Z 
-Al 8-'<HntA' ( 4 3 1 m g ) £ # 7c „ C <D ft 

(400mg) & ^ * If > ( 2 Om 1 )|:gHf t/<7^ 
* A - # * AtttE (2 0 0mg) £ AO ;L , t|c^#I1^T, 4 8$ 

> V 13 f JU jj 7 A if Q -v h^77^- (->!)# ^ : JfilSM 
ere k*fc$!f Art No. 9385, Silica gel 60, 200-400 mesh, 
# y A. : 2. 0 X 3 0 c m . &fij£:J£{t:>^U>/> : 5<' 
y-^/7t h!l/i/= 9 5/ 5/ 5) "C tt B L , t£ 12 ft 
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&m ( 6 ) ( 2 3 1 m g > fcfcfc. 

1 H - NMR ( DM S O - d 6 ) : 5 1. 0 1 ( s . 3 H, 
Me-17) 1. 03 (s, 3 H , M e - 1 6 ) 1. 14 
( s , 3 H , Me-Ala) 1. 51 (s, 3H, M e - 1 
9) 1. 61 (dd, 1H, J = 15. 6, 9.2Hz, 
H-14b) 1. 6 4 (t, 1H. J = l 2. 8Hz, H- 
6b) 1. 81 (s, 3H, Me-18) 1. 88 (dd, 
1H, J = 1 5 . 3, 9. 5Hz, H - 1 4 a ) 2. 11 
(s, 3H, Ac -10) 2. 27 (s, 3H, Ac- 4) 
2. 33 (m, 1H, H-6a) 3. 52 (q, 1H. J = 
7. 0Hz, H — A 1 a ) 3. 60 (d, 1H, J = 7. 3 
Hz, H-3) 4. 02 (d, 1H, J = 1 5 . 0 H z , H 
-20) 4. 03 (d, 1H, J = 1 5 . OHz, H-20) 
4. 12 (ddd, 1H, J=6. 6. 6. 6. 17. 4H 
z, H-7) 4. 66 (s, 1H, OH-1) 4. 91 (d. 
1H, J = 6. 6, OH-7) 4. 92 (dd, 1H, J = 
9. 8Hz, H-5) 5. 35 (d, 1H, J = 8. 6, H 
-2') 5. 43 (d. 1H. J - 7 . OHz, H - 2 ) 5. 
64 (t, 1H, J = 8 . 6Hz, H-3') 5. 87 (t. 
1H, J = 9. 2Hz, H-13) 6. 30 (s, 1H, H 
-10) 7. 2 0 - 8. 00 (aromatic. 15H) 
9. 17 (d, lH. J = 8. 9Hz,CONH-3') 
HRMS:m/z 9 2 5. 3 7 9 7 (M+H)* : C 5 oH 57 
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O , 5 N,£ LTOffJItt 9 2 5. 3 7 5 9 
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(IS2) *;^^f->>f /Hbf^x h7^ - 2 ' - Ala 
- f V ? * -t? )V ( 7 ) <D £ & 

SmfllTlfe, * # * •> > ft * * h7^f |. y 
£ A & ( 1 ) (lOOmg) £7k2ml{d&fl?L, * <<fr f , 
d © & & |c N , N-J?>^**A7? K 2 m 1 £ ;&q * , 
;©8«tISl -C#fc, 2' — A 1 a - * y 9 * ± 
( 6 ) (3 0mg) tSlLt*: N> N-^^f;H^/K 
T 5 'K- ( 1 : 1) ig £ $ (0. 5ml) giVl-ih^-/ 
jj iv zj? r=. A" — 2 — V is — 1, 2 — V s t K .c * / !1 >• (1 
OOmg) £ & fl? L fc N , N-^>f;^^i,7? K (0. 
5ml) £ ft) * , Sa-C2^M««!Lfc D SJfcMfc^^y- 
^ (10 0ml) (C&Jq u , ^UfcttJRS:**, ( 1 

0ml) lC^fi?tfco Z (DfrmmZ ^ ? / (100ml) 
Id a AO L , £Cfcit®£7-t h>£J;tfa:-T/i'-?ifc#L, 
6fe^fa^O^|5ft#^(7) (lOSmg) r#f; t 
*^^i$0^^<O^ASl4, 2 5 4 nml:i3inf^KjtS 
fc s J: tf*^(*:o*8a**» ib * ffi L fc <t d h . 1. 7% (li 

%) -c&ofc. *a^#o^^«ia«w^^~^ (ttai 2 

2 7 nmCfcMt5«^K)tfi) h /Hi * 

*l -etl H 6 , H 7 Id ^ £ tt 6 t V X' h Z> o 



WO 97/38727 PCT/JP97/01303 

5 1 

(IS3) 7 a '< S 4 )V - 2 ' - Ala-/«*y**-fc/u 

( 8 ) <om& 

7v VX-y® (7 . 4 m g , 0. lmmol) £ N , N - 
^>f;^;^7; K 2 m 1 Id ®M L , 

# fc. , 2' - Al a-z^ynt/l' (6) (45mg, 0. 
05mmol) , 4 - f ^7 ? / t y (1 2mg, 

0 . 1 m m o 1 ) fiil/N, N ' -^-f y^n t';^;^-^ 

* S K (12. 6 m g , 0. lmmol) & M *_ % Mm.T~C 
»««#L. KJ£*gj&£r@* L . > y * # A> * 7 A * n -v h 
^77^- (->!JAy/HiSMe r c k tt® Art No. 938 
5, Silica gel 60, 200-400 mesh, feMW> : & it * f- V ^ / 

7thzf^u= 7 0 / 3 0 ) tMU *£lEtt£^ (8) 
( 3 2 m g ) Sr » fc D 

'H-NMR (DMSO-d6) : 6 1 . 01 (s, 3H, 
Me-17) 1. 03 (s, 3 H , M e - 1 6 ) 1. 06 
(t, 3H, J = 7. 5Hz,Me-Pr) 1. 14 (s, 
3H, Me-Ala) 1. 51 (s. 3H. Me-19) 1. 
61 (dd, 1 H , J = 1 5 . 6, 9. 2 H z , H - 1 4 b ) 
1. 64 (t, 1H, J = 12. 8 H z , H-6b) 1. 8 
1 ( s , 3H, Me-18) 1. 88 (dd, 1H, J = l 
5. 3, 9. 5Hz, H-14a) 2. 11 (s, 3H, A 
c-10) 2. 27 (s, 3H, Ac -4) 2. 33 ( m , 
1H, H-6a) 2. 40 (q, 2H, J = 7. 5Hz, C 
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H,-Pr) 3. 52 (q, 1H, J = 7 . 0 H z , H-A 
la) 3. 60 (d, 1H, J = 7 . 3Hz, H-3) 4 . 

02 (d, 1 H, J = 1 5 . 0Hz, H-20) 4. 03 
(d, 1H, J = 15. 0Hz, H-2 0) 4 . 12 (dd 

d, 1 H , J=6. 6, 6. 6, 17. 4Hz. H-7) 4. 
66 (s, 1H, OH-1) 4. 91 (d. 1H, J = 6 . 
6, OH-7) 4. 92 (dd, 1H, J = 9 . 8Hz, H 
-5) 5. 35 ( d , 1H, J = 8 . 6, H-2') 5. 4 

3 (d, 1H, J = 7. OHz, H--2) 5. 64 (t, 1 
H, J=8. 6Hz, H-3') 5. 87 (t, 1H, J = 
9. 2Hz, H-13) 6. 30 ( s , 1H, H-10) 7. 
2 0- 8. 00 (aromatic, 15H) 9. 17 (d, 
1H, J=8. 9 H z , CONH-3' ) 

(I§4) PEG-2' - Ala-/N'^y**ir/W (9) <D 

mm 

i*«ilIg5TJ»t, CM-PEG (500mg, 0. 
lmmol) £ N , N-v^^f;V*;^75 K5m 1 
L, w (D @ i£ Id I H 1 X*mtc , 2' - Al a - 
/t' ( 6 ) (45mg. 0. O5mmol) . 4 - "y t f- )V T 
^tllfy (1 2mg, 0. lmmol) fii^N, N ' 
— v 7 'f y 7 1 n t' /l- * /l' # v 5 >f 5 K (1 2 . 6 m g . 0 . 1 m 
mo 1) £ Jo x. , giBT-C#*#fil#U. £jfc#ME&«5fcLfc 
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2 -7-n/<y -friZtia&mm L, ff & £ £ ft o tz 0 
Ufcflfffife^ftiflL/i: 2 - T'cwN-y-A-. & ^ - x /M~ T 
ftfrLfc«^J*ffiT«*L,«Efca*j(9) ( 1 6 0 m g ) 

(ISD 2 ' - Leu - (10) O SBi 5^ 
Z-Leu ( 1 7 2 m g » 0. 6 5 m m o 1 ) «fc tf, ^ 

( 7 9 m g , 0. 65mmol) ^3 «t 
* y * * -fc ^ ('f V Ki, DABUR thM . 4 2 7 m g , 
0. 5mmo l) £ £ ^ ^ u y (2 0m !)i:S«Lt, 
ft T- , N , N ' -•^y7 , nf;^;^v?'f ^ K (82m 
g. 0. 6 5mmol) % fiU ±mi&T' Ifc&mW L tc „ frfeM 
£ © £ L , ^y*-y/u*9A^D-rh^77^ — y jj 
Vfls ■ UK II Me r c k *t®» Art No. 9385, Silica gel 60, 
200-400 mesh, U 7 A : 4 . 0X3 0 cm, SljK : ift^ 
fl^V/7t|>=H;P= 7 0/ 3 0 ) T *t $g L » 2' - Z 
-Leu - >u (454mg) £ # e 
*.(4 0 0 mg) Sr^^-^r-y-y (2 Om I )KUHUL/<5i? 
* A - £3 ^ J£ (2 0 0mg) £ flO * f{? # H 35 T , 4 B* 
El 81 # L » &&&ag£Lrt:&. SffTSJI^S^L, 

*y;p*7A^ n? f, ^ 7 ^ _ (->y^y/i- : ®@m 
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e r c kftSSi Art No. 9385 , Silica gel 60, 200-400 mesh. 
# 7 A : 4 . 0X30 cm, ^ijg : f u 

J-fr/T* b - h y^=9 5/5/5) |g L. MlEfk 

nfe ( 1 0 ) ( 2 8 9 ng) tUfc, 

'H-NMR(DMSO-d6) : H. 66 (d, 3H, 

Me-Leu) 0. 70 (d, 3H. Me-Leu) 1. 0 

1 (s, 3 H, Me - 1 7 ) 1. 03 (s, 3 H, M e - 1 

6) 1. 26 (ddd, 1H, J = 6 . 4, 8. 5, 13. 

4 H z , H-Leu) 1. 36 (ddd, 1H, J = 5 . 8 , 

7. 6, 13. 4Hz, H-Leu) 1. 51 (s, 3H, 
Me-19) 1. 56 (dd. 1H. J = 15. 3, 9. 

0Hz, H-14b) 1. 64 (m, 1H, H-6b) 1. 
67 (m, 1H, H-Leu) 1. 79 (s, 3H, M e - 

18) 1. 84 (dd, 1H, J=15. 3, 9. 5Hz, 
H-14a) 2. 10 (s, 3H. Ac-10) 2. 25 

(s, 3H, Ac-4) 2. 33 (ddd, 1H, J = 1 4 . 
7, 9. 5. 6. 4Hz, H-6a) 3. 38 (dd, 1H, 
J = 8. 6, 5. 8Hz, H-Leu) 3. 59 (d. 1H. 
J = 7. OHz, H-3) 4. 01 (d, 1H, J = 1 6 . 
8Hz. H-20) 4. 03 (d, 1H, J = 16. 8Hz, 
H-20) 4. 12 (ddd. 1H, J = 6 . 9 , 6. 9, 
11. OHz, H-7) 4. 64 (s. 1H, OH-1) 4. 
90 (d. 1H, J = 7. 0, OH-7) 4. 92 (d, 1 
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H, J = 1 0 . 1Hz, H-5) 5. 34 (d, 1 H , J = 
9. 2, H-2') 5. 42 (d, 1H. J = 7 . OHz, 
H-2) 5. 62 (t, 1H, J = 9. OHz, H-3') 
5. 86 (t, 1H, J = 9. 2Hz. H-13) 6. 30 
(s, 1H. H-10) 7 . 20~8. 00 ( a r o m a t 
ic, 15H) 9. 16 (d, 1H, J = 8. 9Hz, CO 
N H - 3 ' ) 

HRMS:m/z 9 6 7. 4 3 2 1 ( M + H ) + : C , , H . , 
0, 5 N 2 HtOftlffi 9 6 7. 4 2 2 8 

(IS 2) * >s * frfcy* * X h 7 V - 2 ' - Leu 

- /< 9 V 9 3f ir >v ( l l ) <d M 3t 

MM&l 1 -V'&tz, # /u /if * *s / f- ;i> * x h y ^ i~ h V 
» Afi ( l ) (100mg)^7K2ml L , tJc ft T . 

COjg&KN, N-v^>f;^/K7^ K2m UJPtfc, 
:»^i?l:ig2f||t > 2' - Leu-X^y^^-fer/u 

(10) (30mg) * » # L fc * : N , N - v 5 * /P 

AT? K (1 : 1) jg jfc ' ( 0 . 5ml) ft £ Xf 1 - ^ b * 
>v - 2 - Y * is - 1 , Ko^-y !)^ 

(lOOmg) £ |g L N , N-^>f;^;^7U' 

(o. 5mn mm.-? 2 rnmmw l/c: 0 Rjtsasn 

9 J— * (1 0 0ml) C^JO L , £fe Dfcitfig^m*, AM 
* (10ml) <Cfgfl?L7to CW7jc^^$rai^y-/i, (io 
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Oml) Id SAP L, £.Ctzfcfk&T± h I'&XV^-T/l'V 

ft#L, &&&& , g<Dmm4k&y> on (io6m g ) * 

Ifiimftoiili^^lilUwt:^, l. 7%(S 

i: % ) -cfcofco ^ ( « m : 

2 2 7 nmi:»tt5»^»3tS) t % R # * * 9 h/Ki 
(113) :/ d /< J J ,v - 2 ' - Le u- A- 

(12) <D§nm 

-?u \£Hrv&L . 4m g, 0. lmmol) £ N , N — 
V * ^/Ufr/u M.T $ h'2mli:jliU rogf "C 
H/:, 2' - L e u-'^ H=f-t^ (10) ( 4 5 m g , 
0. 05mmol) , 4 - f ^7 ? / 1^ P (12m 
g, 0. lmmol) <fc N , N ' - 'J <4 V Zf o fcf A * yU 
<S?<{ 5 K (1 2. 6 m g , 0. lmmol) £ Jn X. . £ 
T-C**«t#L, H*^*7A^n 
■r h ^ 7 7 — (~>^y^:aiMe r c k |± Art No. 

93 85 , Silica gel 60, 200-400 mesh, &JSffi : Jfiffc / f- \s 
y/.7t h=HI*= 7 0 / 3 0 ) riKL. « IE ft £■ *J 

(12) (3 4mg) ^'#t. 
'H-NMR (DMSO-d 6 ) : 6 0 . 66 (d, 3H, 
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Me-Leu) 0. 70 (d, 3H, Me-Leu) 1. 0 
1 (s, 3 H. M e - 1 7 ) 1. 03 (s, 3 H, M e - 1 
6 > 1 • 06 (t, 3H, J=7. 5Hz, Me-Pr) 1. 
26 (ddd. 1H, J=6. 4 , 8. 5, 13. 4 H z , 
H-Leu) 1. 36 (ddd, 1H, J = 5. 8, 7. 6, 
13. 4Hz, H-Leu) 1. 51 (s, 3 H. M e - 1 
9) 1. 56 (dd, 1H, J=15. 3, 9. 0Hz, H 
-14b) 1. 64 (m. 1H, H-6b) 1. 67 (m, 
1H. H-Leu) 1. 79 (s, 3 H , Me-18) 1. 
84 (dd, 1H. J = 1 5. 3. 9. 5Hz, H-14a) 
2. 10 (s, 3H, Ac-10) 2. 25 (s, 3H, A 
c-4) 2. 33 (ddd, 1H, J=14. 7, 9. 5, 
6. 4Hz, H — 6 a) 2. 40 (q, 2H. J = 7. 5H 
z , C H 2 — P r ) 3. 38 (dd, 1H, J = 8. 6, 5. 
8Hz. H-Leu) 3. 59 ( d , 1 H , J = 7. OHz, 
H-3) 4. 01 (d. 1H. J = 16. 8Hz. H-20) 

4. 03 (d, 1H, J = 16. 8Hz. H-20) 4. 1 
2 (ddd, 1 H, J = 6 . 9. 6. 9. 11. OHz, H 
-7) 4. 64 (s, 1H, OH-1) 4. 90 (d. 1H, 
J = 7 . 0, OH-7) 4. 92 (d, 1H. J = 10. 1 
Hz, H-5) 5. 34 (d, 1H, J = 9 . 2, H - 2 ' ) 

5. 42 (d, 1H, J = 7. OHz. H-2) 5. 62 
(t, 1H, J = 9 . OHz, H-3') 5. 86 (t, 1 
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H, J = 9 . 2 H z . H - 1 3 ) 6. 30 ,(s, 1H. H - 
10) 7. 20-8. 00 (aromatic, 15H) 9. 
16 ( d . 1H, J = 8 . 9Hz, CONH-3') 

(Hm. 4) PEG-2' - Leu-s<?y?*±;i, (13) 

MMM 1 Iff 5 X-ntz . CM-PEG (500mg, 0. 
lmmol) £ N . N-v'^f ^*;l^A7; K5m 1 
L > - <D m m Id X U 1 T* t# fc, 2 ' — 'L e u - /< ^ y ^ -fe 
^(10) (45mg, 0. 05mmol),4-^>f-/l/ 
TUtfJS?^ (12mg, 0. lmmol) fiiVN. N* 
-^^b^#M';^K(12. 6 m g , 0 . 1 m 
mo 1 ) ZMzl. mm.T-?fe&MW L , K*£»jKE*e*Lfc 

Lfc#fai$9£ft£|JLfc 2 - 7" n s< / - % RXf ^ — T >l< \Z X 
»»L.fcft, «ffT««L. 8eft^« (13) (145m 
g) £ » fc . #*g&fttf>3!mglS!i5tt*^* h^liil 1 lz ?jk 
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nmm 4 

(IS 1) 2* - I 1 e V (14) (D&m 

Fmoc-Ile ( 2 1 2 m g . 0. 6mmol) 8 J; V , 
f^^7§/e!li;y (73mg, 0. 6mmo 1) J; 
tf'V !) * * ;U ( ^ ^ K S , DABURtti, 4 2 7 m g , 
0. 5mmo 1) *M.{C* =f- ( 2 0 m 1 ) \Z. Jgfl? U . 

& <^ T* > N , N ' -^O7"oi^/^;^^^; f? (76m 
g , 0. 6mmo 1) £ M tSjit &&&& L „ 
£ £? £ L , •> !l 7 n v h ; ^7 7 - ( v- y # y 

A'^SMe r c ktt« Art No. 9385 , Silica gel 60. 20 
0-400 mesh, U y A : 2. 0 X 3 0 c m , & ft : J£ ft > ^ 
^/7t^M^= 7 0 / 3 0 ) ."C « K L , 2* - Fm 
oc-I 1 e - a? * y * * ir /U (552mg) Sr#7c 0 d <D 
fb^-ife (4 70mg) £ D M F ( 1 0 m 1 ) Cgjj? L, ^ M 

re^y^ ( 2 m i ) znz.. 5 #Brm# mmr 

JSAESrSifcL. is 9 * #jux y j> 9 h f y 7 4 - 

( y % V /U : ilMe r c k *± ®J Art No. 9385, Silica 
gel 60, 200-4 00 mesh, * y A. : 4 . 0 X 3 0 c m, i&8ti£ : 

^isis/zfy-jis/T^ y - v y^=g 5/5/5) 

T?«f« L . «IEtt&4& (1 4) (353mg) £ % it . 

'H-NMR (DMSO-d6) : SO. 62 (t, 3H. 
J = 7 . 5Hz, Me-Ile) 0. 81 (d, 3H, J = 
6. 7Hz. Me-Ile) 1. 01 ( s , 3H, M e - 1 
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7) 1. 03 (s, 3 H , Me-16) 1. 07 (ddd, 
1H, J = 1 4 . 4 . 7. 3, 4. 9 H z . H-Ile) 1. 
32 (ddd, 1H, J = 13. 4, 7. 6, 4. 6Hz, 
H-Ile) 1. 51 (s, 3 H , M e - 1 9 ) 1. 56 

(dd, 1H, 1 = 15. 3, 9. 2Hz, H-14b) 1. 
56-1. 61 (m, 1H, H-Ile) 1. 64 (dd, 
1H, J = 1 3. 7 , 3. 1 H z , H - 6 b ) 1. 79 (s, 
3H, Me-18) 1. 87 (dd, 1H, J = 15. 3, 
9. 8Hz, H - 1 4 a ) 2. 10 ( s ., 3H, A c - 1 0 ) 
2. 29 (s, 3H, Ac-4) 2. 33 (ddd, 1H, 
J = 1 4 . 4. 9. 6, 6. 4 H z , H - 6 a ) 3. 60 ( 
d. 1H, J = 7 . 3 H z . H-3) 3. 60-3. 67 

(m, 1H, H-Ile) 4. 02 (d, 1H, J = 1 6 . 
6Hz, H-20) 4. 03 (d, 1H, J = 16. 6Hz, 
H-20) 4. 12 (ddd. 1H, J = 1 0. 8, 6. 7, 
6. 7Hz, H-7) 4. 64 (s, 1H, OH-1) 4. 
90 (d, 1H, J=7. 0, OH-7) 4. 92 (d, 1 
H, J=9. 8Hz, H-5) 5. 37 (d, 1H. J = 8 . 
9Hz, H-2') 5. 43 (d, 1H, J = 7. 3Hz, 
H-2) 5. 64 (t, 1H, J = 8 . 7Hz, H-3') 

5. 85 (dt. 1H, J = 0 . 9, 9. 2Hz, H-13) 

6. 30 (s, 1H, H-10) 7. 2 0 - 8. 00 (ar 
omatic. 15H) 9. 15 (d, 1H, J = 9 . 2H 
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z, CONH— 3') 

HRMS : m / z 967. 4234 (M+ H) + : C 81 H 61 
OmN^ LtOft|[f 96 7. 4228 

(1^2) iJ jv ?)f ^ <> ^ ffc r * ^ h 7 ^ - 2 * - I l e 
- '< * !/ ^ * tr (l 5) O M it 

V J*m. (1) (lOOmg) 2 m 1 *ftT. 

-OS-tttN, N-^f/^/ur-; K2m 1 «ri0itfc- o 
:o»»l:i827j|fc l 2 ' - i i e - /< * y * * -t ^ 

(14) (3 0mg) &»a?Lfc*:N. N - S> > ,u 
A ^ 5 K (1 : 1) zg £ ?j£ (0. 5ml) a«tVl-3ih^ 
f /*^# = ^-2-xh^j/-i, 2 - fc K n * / j> j/ 

(lOOmg) & g # L fc N , N - v/^ f ;v.*;i/A7 5 K 

(0. 5ml) 5r^Dx. v aaT2*BJIttLfc. 

* (100ml) Icft^PL, ^Cfcit^Sr*^. «ff» 

* (1 Oml) C'S M L fc „ (i 0 
Oml) K&Jdl, 4tfcft*«:7t h^fiiVx-^^-e 

t ( 1-5 ) ( 1 0 5 m g ) * 

&fc.fc yS^*©^Ifi> hUtH Ltz t Z. h . 1. 6% (S 
ft%) t' o t „ <Z> y ^ig a*&til'< ^ _ ^ (^m: 
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2 2 7 nml:«l75*^»3fc«) t ftU®. % * ^ ? V » ti 
<?: ft € ft 0 1 2 , Bl 3C*$*i54fi»J-efc5. 

(183) ^B/<;-f/i/-2'. - I 1 e - /< 9 V * * * 
(16) tf>Mi£ 

^D>^-yR (7, 4 m g , 0. lmmol) ^N, N - 

^*/i/A7* K2m 1 i:8»t, :»gti:iSi-c 
» fc , 2' - I I e-/<^H*tA' (14) (45mg. 
0. 0 5 m m o 1 ) , 4 - ^ t f )V T : S / M V 5? ^ ( 1 2 m 
g. 0. lmmol) fiitfN, N ' - *? 4 V 7 x* \£ ft,'* A, 
jK-^-f 5 K { 1 2 . 6 m g , 0. lmmol) £ AD ;i , ^ M 

7^77^ - (i/y*y/U:3«bfflMe r c kltt! Art No. 

938 5 , Silica gel 60, 2 00-400 mesh, feMW. • * ? ^ 

V/T* Y =■ h !l /k=7O/30) fiil. ^ IE {t £ 4& 

(16) (28mg) fcjlfc. 

•H-NMR (DMSO-d6) : 60. 62 (t, 3H, 
J = 7 . 5 H z , Me— I I e) 0. 81 (d, 3H, J = 
6. 7 H z , Me-IIe) 1. 01 (s, 3H, Me-1 
7) 1. 03 (s. 3H, Me-16) 1. 06 (t, 3H, 
J = 7. 5Hz,Me-Pr) 1. 07 (ddd, 1H, J 
=14. 4. 7. 3. 4. 9Hz, H-IIe) 1. 32 

(ddd, 1H, J = 1 3 . 4, 7. 6. 4. 6Hz, H - 
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lie) 1. 5 1 (s, 3 H , M e - 1 9 ) 1. 56 (dd, 
1 H, J = 1 5 . 3, 9. 2Hz, H- 1 4 b ) 1. 56- 
1. 61 (m. 1H, H-IIe) 1. 64 (dd, 1H, 
J = l 3. 7, 3. 1 H z , H - 6 b ) 1. 79 (s, 3H, 
Me-18) 1. 8 7 ( d d , 1H, J = 1 5 . 3, 9. 8 
Hz, H - 1 4 a ) 2 . 10 (s. 3H, A c - 1 0 ) 2. 
29 (s, 3H, Ac-4) 2. 33 (ddd, 1H, J = 
14. 4, 9. 6, 6. 4Hz, H-6a) 2. 40 (q, 
2H, J = 7. 5Hz, CH 2 -Pr) 3. 60 (d, 1H, 
J = 7. 3Hz, H-3) 3. 60-3. 67 (m, 1H, 
H-IIe) 4. 02 (d. 1 H , J=16. 6Hz, H - 
20) 4. 03 (d. 1H, J = 16. 6Hz, H-20) 
4. 12 (ddd, 1H, J = 10 . 8, 6. 7, 6. 7H 
z, H-7) 4. 64 (s, 1 H, OH-1) 4. 90 (d, 
1H, J = 7 . 0, OH-7) 4. 9 2 (d, 1H, J = 9. 
8Hz, H-5) 5. 37 (d, 1H, J = 8 . 9Hz, H 
-2*) 5. 43 (d, 1H, J = 7. 3Hz, H-2) 5. 
64 (t, 1H, J = 8. 7Hz, H-3') 5. 85 (d 
t, 1H, J=0. 9, 9. 2Hz, H-13) 6. 30 
(s, 1H, H-10) 7. 20-8. 00 (aroma t 
ic, 15H) 9. 15 (d, 1H, J=9. 2Hz, CO 
N H - 3 ' ) 
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( I ?I 4 ) PEG-2' - I I e-'^ll?*** (17) 

mmffliJLU5vmtz. cm-peg (soomg, o. 

lmmol) £ N , N - i? * f- ;V ;)> jV A T % K 5 m 1 \Z 8? ffl 
:©gfKi;igi t ntc , 2' - i i e-/**y**-fc 

/l- ( 1 4 ) (45mg, 0. 0 5 m m o 1 ) . 4 - v 5 > f- 
75 / !l 5?> ( 1 2 m g , 0. lmmol) » J; If N . N * 
- 5* * y 7* p f A> ii )V ,1? t; ^ ^ K ( 1 2 . 6 m g , 0 . 1 m 
m o 1 ) SrAOx.. SflTT»*8tfli L ; , L >c 

L tzVr & & $} W L tz 2 - 7 a ; — ;i, y St/i-7yK:t 
ft*Lfc&, BJETltft L. «£fls£4lj ( 1 7 ) (12 5m 
g) Sr # o *m^^<0^^j-a5!»3t^-<^ h/HiHl 4 fcijv 

£tt*y 5 

(181) 2'-Phe-'<*yf*ct/u (18) Offiiat 
Z-Phe ( 1 9 4 m g » 0. 65mmol) fiitf, 
^f/l'TWt^^^ ( 7 9 m g , 0. 6 5 m m o 1 ) £ £ 

x) 9 ^ ± JU ( j ^ K gj ^ DAB U RftiS, 4 2 7 m g , 
0. 5mmo 1) £ J£ {fc / ^ U- > ( 2 0 m 1 )t8* Lfc, 
& V> -C . N , N ' -•/'•f y/Dfy^/^i?^ ? K (82m 
g, 0. 6 5mmol) Z m X.m®.X- L tz 0 KfcB 
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& £ © Sfe L , ^!/*y/^7A^n7 - ('>!/# 

^:iiMerckttS An No. 9385, Silica gel 60, 
200-400 mesh, *7A:4. Ox30cm,&Ji&:j£{fc,< 
fl/^/7t h=H);v= 7 0 / 3 0 ) T? « « L » 2' - Z 
■Ph.-/<nnu (428mg) C ©fc* 

» (400mg) * 5? * * ( 2 0 m 1 ) L 5 

* A - ^ffffli& ( 2 0 0 m g ) tJii, *^#a^T, 4 1$ 

e r c k*±& Art No. 9385, Silica gel 60, 200-400 mesh, 

# : 4 . 0 X 3 0 c m. : & ffc ^ f- \s V / * 9 
S-*/T± h=- h V A>- 9 5/5/5) -C|»«L. ffBfc 
£fc ( 1 8 ) (2 6 9 mg) *f|f Co 

1 H — N M R (DMSO-d6) : j I. 02 ( s , 3 H. 
Me - 1 7) 1. 05 (s, 3H, Me-16) 1. 52 
(s, 3H. Me-19) 1. 64 (dd, 1 H. J = 1 5 . 
6, 9. 2Hz, H-14b) 1. 66 (dd, 1H, J = 
14. 4 , 11. 3Hz, H-6b) 1. 85 (s, 3 H, 
Me - 1 8 ) 1 . 9 3 (d d , 1 H, J = 1 5 . 3, 9 . 5 
Hz, H - 1 4 a ) 2. 11 ( s , 3H, A c - 1 0 ) 2. 
30 (s, 3H, Ac-4) 2. 32 (ddd, 1H, J = 
1 4 • 7 • 9 • 6, 6. 6Hz. H - 6 a ) 2. 99 (dd, 
1H, 14. 5, 6. 9Hz, P h e. C H 2 ) 3. 13 (d 
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d. 1H, 14. 4, 5. 2 H z , P h e C H 2 ) 3. 61 

( d , 1H. J = 7 . 3Hz, H-3) 4. 10 (dd, 1 

H, J = 1 1 . 0. 6. 7 H z , H - 7 ) 4. 52 (t, 1 

H, J = 5. 8Hz, PheCH) 4. 68 (s, 1H, O 

H-l) 4. 89 (d, 1H, J = 7. 0, OH-7) 4. 
92 (d. lH, J = 9 . 8Hz, H-5) 5. 47 ( d , 

1H, J = 7 . 3 H z , H - 2 ' ) 5. 50 (d. 1H, J 

= 7. 3Hz, H-2) 5. 78 (t, 1H, J=8. 2H 

z, H-3') 5. 94 (t. 1 H , J = 8 . 9Hz, H - 

13) 6. 30 (s, 1H, H-10) 7. 00-8. 10 

(m, 20H, aromatic) 8. 49 (brs, 2H. 

NH2) 9. 26 (d, 1 H, J=8. 9Hz, CONH- 
3 ' ) 

HRMS:m/z 1 0 0 1. 4 0 7 6 (M+H) + :C S6 H 

6> o , s n 2 1 lx <onnm 1001. 4072 

(162) *;V#^r-y> f /Mtr*^ h 7 V - 2 ' - Phe 
- /< * V 9 * ir (1 9) <0 $i it 

% js m i -e 1# tz. u # * >s * f- a* it f * * b 9 y-r b V 

* A J& (1) (lOOmg) £7k2mll-&fl¥L. tK^T, 
w^jgfKlwN, N — ^ f ;l/ * ;b A 7 ^ K2a I tJOifc. 
:o««i:iai-c#fc. 2' - Phe-^^y^**^ 
(18) (30mg) & £ * L fc * : N , N-^**-**^ 
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ATS K (1 : 1) (0. 5ml) «fc t>* 1 - h * 

v' * A? # = - 2 - a: |> * > - 1 , 2 - ^ t K a * / ijy 
(lOOmg) £ ® fi? L N , N-->'^/^;U7U' 

(o. 5mi) &tn± % mux- 2 mmmw vtz 0 

(1 00ml) CftfliL, ft «|jH 
tK (10ml) Id & fi? L „ COTk&jj££:n^y- / u (io 
0ml) IcSJgL, £.Ctittm&7± h >&J:Xfi**-T frX- 

(19) ( 1 0 6 m g ) 3r 

e>@ffl Lfc i - 5, 4. 7% (M 

2 2 7 nml:fiinf^8i)tg) £ & 0. g|J ^ % * << ? Y A* fit 
•* *t ix H 1 5 . Bl 6l:^$ji5ifi!)Ti)5. 

(IH 1 ) 2'-Phe-Gly - ^-tr/uJfi&ig ( 
2 0 ) OSS 

^&0iJ6. (181) ^##1;, Gly-Phe (E*I, 
Ff 1 . 1 g , 5mmol) £H 2 0 (2m 

1 ) . 2 - 7° a /< / - ,v (2ml) 18 & X$ ~J ^ =f- T x > 
(1. 5m 1 ) <Dfe-&t%m^fefrL y :©5(Jfi![iayf/i, 
^ o 7 K ( 1 . 8g, 6. 5mmol) £ & * flD *. % 1 
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mmmWir Z> . S^^(cH 2 0$rAP^., £ C fc it IR *• * T ifc 
# Lfc. itm\z&& 5 m 1 ^ttSSti: & 

«*»ffiTBit5:ii:J:!lTr t-Cly-Phe 1. 
5 g £ *# 0 

i^fcTr t-Ph e-G 1 y ( 6 0 4 m g , 1. 3m 
mo 1 ) a £ t>\ ^ p< '/V ( 1 5 8 m g , 1. 

3mmo 1) fcitf/^y**-*^ (>f y KB, DA BUR 
*± M » 8 5 3 m g . 1. Ommo 1) ?:Ift>f (20 
m l)l:S|Lt. & v * T* . N , N ' --^-f V/d f;^;v 
*^f^K(164mg, 1. 3mmo 1) *JlJltIT» 

#774- (S/!l : iBMe r c k tfcS8 Art No. 938 

5, Silica gel 60. 200-4 00 mesh, # y A : 4 . O X 3 O c 
m, ®M:S<k/f UV/7t^M^= 8 0 / 2 0 ) 
t-iMU 2' -Tr t-Phe-Gl y -fc A- 

(983mg) £ $ 7t „ C <D ft; £ 4fc (800mg) £90% 
(10ml) t&I LT/ftN-hD^MfcL. 5/ !J * * 
/Wj&vA^nvh^^^-f — ( *> !J * ^ /U : tfi H M e r c k 
*±SS Art No. 9385 , Silica gel 60, 200-400 mesh, iJ y A : 
4. O X 3 O c m > iggftTfc:^-!^^ — ^ / 7 

t hy^=95/5/5) t'^KL, K\z.m.mm.^m& 

L T & IE to £ to (20) (490mg) £ 7t „ 

'H-NMR (DMSO-d 6) : 5 1 . 01 (s. 3H, 
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Me — 


1 


7) 1. 03 (s, 3H, Me-16) 1. 42 


( d d 


> 


1H, J = 1 5 . 5, 9. 1Hz, H-14b) 1 


5 0 ( 


s 


. 3H, Me-19) 1. 63 ( t , 1 H, J = 1 


2 . 2 


H 


z . H-6b) 1. 75 (dd, 1H. J = 12. 


3 , 9 


• 


5Hz, H-14a) 1. 81 (s, 3H, M e - 


1 8 ) 


2 


. 12 (s. 3H, Ac -10) 2. 23 (s, 3 


H, A 


c 


-4) 2. 29 (ddd, 1H, J=14. 4, 9. 


2 . 7 




OHz, H-6a) 2. 90 (dd, 1H, 14. 


2, 7 




8Hz, P h e C H 2 ) 3. 0 8 (dd, 1H, 1 


4 . 4 


* 


5. 2Hz, P h e C H 2 ) 3. 56 (d. 1H. 


J = 7 




OHz, H-3) 4. 05-4. 10 (m, 2H, 


H — 7 


l 


P h e C H ) 4 1 ( H H 1 H T — is n 


5 . 8 


H 


z, Gly) 4. 61 (brs, 1H, OH-1) 


4 . 9 


0 


(brs, 1H, OH-7) 4. 90 (d, 1H, 


J = 5 


• 


3Hz, H-5) 5. 38 (d, 1H, J = 8. 9 



Hz, H-2') 5. 41 (d. 1H. J = 7. OHz, H 
-2) 5. 53 (t, 1H, J=8. 6Hz, H-3') 5. 
83 (t, 1H, J = 8. 8Hz, H - 1.3 ) 6. 29 (s, 
1H, H-10) 7. 16-8. 00 (m, 20H, aro 
matic) 8. 15 (brs, 2H, NH2) 9. 02 
(t, 1H, J=5. 8Hz, Gly-NH) 9. 29 (d. 
1H, J = 8. 9Hz, CONH-3' ) 

HRMS: m /z 1058. 424 1 (M + H) + :C sa H 
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^OuNiiUOltli 1 0 5 8. 4 2 8 7 



( IS 2 ) # ;P # * is / fvMfc T * * h 7 ^ - 2 ' - P h e 
-Gl y - /< * !/ ? * -fc A (2 1) tf> ®i i£ 

'HJSWl-Cflfc, * A* # * v" * f - ft f * * h7>t H) 
fAl (l) (100mg)£7K2ml \z.1&M t, tK # T . 
:©^^l:N, N--/^f;^;^7^ K2m 1 £ An x. rt: e 
irolSICIIl-Clfc, 2* - Phe-GI y-^H? 

* ir /U ( 2 0 ) ( 2 2 m g ) & * # L -fc * : N . N - i? 
/^;^7 5 K (1 : 1 ) U % Wi ( 0 . 5ml) & «fc I>* 1 - 

y> (lOOmg) £ ® fl? L 7c: N , N - v>> ^ /i- * /V A T 5; 
K (0. 5ml) Srfln*., ifit 2.^m!)»# Lfc, Rf&?fc£ 
3i * / - (100ml) l:a*lL, felSfcttlS^mft. M 
MtK (10ml) icmMLtZo Z.<D*t&fct: x. f ; —ju (l 
0 0ml) Id&AflU, £ D it® £ T ± b > ft X V*- - x A> 
-CSfcfrL, &fe#*K0>«IBfl2£*J<2 1) (108mg) 

*8±tfS^fto»Iia»?)»iliLfci;5. 3. 3% (fi 

ft % ) -c o fc „ /uttasm ( * m : 

2 2 7 nml:filt5f^K)tS) t * » » * ^ 9 hvHi 

* ft Jx 0 1 7 . 01 8i:/f$ii5i:fe v, JTfc5. 
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& ft til 7 

(I 111) 2'-Gl y-Phe-/^H^t/^»i ( 
2 2 ) tf>$ii£ 

3l«J 6. (Ill) *##lw, Gly-Phe ( B # @ , 
^T'f-KW&fllfffiL 1. 1 g , 5mmol)-*H,.0(2m 
1) , 2 - 7* o / - ,u (2ml) ft & Xf *S ^ ?■ ;V T % 1/ 
(1. 5ml) ©S^^tCgia, C<D&J&?i£KH!/^yw 

# o 7 -f K (1. 8 g , 6. 5 m m o . 1 ) £ # * f£ ;0n * , l 
IW « # ■** 3 . SJt5-*^H.O SrADx.. £ C fc it f£ £ * •? ft 

# L 0 & K , itm ft & 5 m 1 &M 7L X Ki4 L tz '& „ it 
I^«ffT@it5r tici IJT r t-G 1 y-Phe 1. 
5 g £ # fc . 

l^fcTr t-G I y-Phe ( 6 0 4 m g . 1. 3m 
mol) aiO 5 , ^'^f^T^fr^^ ( 1 5 8 m g , 1. 
3mmo 1) fijlt;/^ y^^t/U ( J y K H , DABUR 
, 8 5 3 m g , 1. Ommol) £Jgfc>?-U:/(2 0 
m !)i:SgLfc„ 0: n x- . N , N ' *? 4 *J 7 xx \* a, * & 

# 9 S 4 S K ( 1 6 4 m g , 1. 3mmo 1) ilOtSfiTK 

? =7 7 4 ~ (">y#y/i-:aBMerck tfcJR Art No. 938 
5, Silica gel 60, 200-400 mesh, * 7 A : 4 . Ox 30c 
m. :lH^fl^>/7th-M/l'=80/20) 
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"ClaSSS t , 2' -Tr t-G I y-Ph e-A*^ Hift^ 
(968mg) & fc . C <£>fc £ (800mg) £90% 
S£ (10ml) -C&SLTJftN-hy^/MfcL, ^>y*y 
;^7A^7^77^ :*lMe r ck 

tt$l Arl No. 9385, Silica gel 60, 200-400 mesh, ti y K : 
4 . 0 x 3 0 c m . ■ U is / > 9 J -)\>/T 

th=h!l^=95/5/5) V%m t, 
LT&fEffc&*|&(2 2) ( 5 2 Omg) ^Hfc, 

'H-NMR (DMSO-d6) : 6 1 . 02 (s, 3H, 
Me-17) 1. 05 (s, 3 H , M e - 1 6 ) 1. 52 

(s, 3 H . M e - 1 9 ) 1. 66 (dd, 1H, J = 1 5 . 
0, 9. 5Hz, H - 1 4 b ) 1. 66 (t, 1H, J = l 

0. 7Hz, H - 6 b ) 1. 82 ( s , 3H, Me-18) 

1. 94 (dd, 1H, J = 1 5 . 2, 9. 7 H z , H — 1 
4a) 2. 11 (s, 3H, A c - 1 0 ) 2. 30 <br, 
1H, H-6a) 2. 33 (s, 3H, Ac-4) 2. 76 
(dd, 1H, 14. 1. 9. 5Hz, PheCH2) 2. 

97 (dd, 1H, 14. 0, 3. 6Hz, PheCH2) 

3. 46 (d, 1H. J=16. 2. Gly) 3. 51 (d, 
1H, J = 16. 5, Gly) 3. 61 (d, 1 H, J = 7 . 
3Hz, H-3) 4. 03 (d. 1H, J = 8 . 9Hz, H 
-20) 4. 05 (d. 1H, J = 8 . 9Hz, H - 2 0 ) 

4. 10 (dd. 1H, J = 10. 5, 6. 9Hz, H - 7 ) 
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4. 71 (brs. 1H, OH-1) 4 . 79 (ddd, 1 
H, J=9. 0, 9. 0, 3. 7Hz, PheCH) 4. 9 
2 (brs, 1H. OH-7) 4. 93 (d, 1H, j = 1 
0. 4Hz, H-5) 5. 40 (d, 1H, J = 7 . 6Hz, 
H - 2 ' ) 5. 44 (d, 1 H , J = 7 . 3 H z , H-2) 

5. 79 (dd. lH. J=8. 6, 7. 9Hz, H-3') 
5. 93 ( t . 1H, J = 8 . 9Hz, H-13) 6. 29 

(s, 1H, H-10) 6. 9 7 - 8. 02 (m, 20H, 
aromatic) 7. 97 (brs; 2H. G 1 y N H 2 ) 
8. 88 (d. 1H. J = 8 . 2Hz, Phe-NH) 9. 
30 (d, 1H, J = 9. 2 H z , CONH-3') 
HRMS:m/z 1058. 43 33 (M+H) + :C S8 H 
«<O l{ N,i LX<Dft-nW 1 0 5 8. 4 2 8 7 

(I ?! 2) y^f /Mtf^x h7> - 2 ' - Gly 

-Phe-/^!)^t^'(23) <0 M & 

% M M 1 T- n . iJ t\, # * y / f- /u it 7 =¥ * h 7 y t F!J 
* A Jg (1) (lOOmg) &*2m 1 IC^OIL, * Jfr T . 
^SIl:N, N-^f/^;U7? K2m 1 & M X. tc 0 
:0tS!Ei:iSlT'l4/; l 2' -Gl y-Phe-^^!)^ 

(22) (15mg) & £ # L fc * : N . N - > 
^**A7 5 K (1 : 1 ) ft £ ft ( 0 . 5ml) SiVl- 
^ h * •> JJ /U*' = ;U-2-^ h 3r •> - 1, 2 - v> t K o / 
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V> (lOOmg) £igfi?LfcN, N--^f;i/*/^75 
K (0. 5ml) £flO;t, gi&T-2H#fWj£#L7t 0 £j£ f£ £ 

; - a, (loomi) \z^ml % £Cfcttift**je>, 

M * (10ml) ic & # L 7t . dOzk&ffcSri^y-yu (l 
0 0ml) fcttflDL, 5fei:yhtt®^Tir l-yfiiyx-r^ 
T* ft L > afeftAffoatefc^ft (23) (lOlng) 
& » fc . 

*S^*©I%Oi|Af li> 2 5 4 nmtfiltSlM^ 
gfiiWS^fto^iiA^SiliJLfc^:^, 4. 7% (fl 

a%) -c^o/i. *&&ft<Dy;umj&®m><f~-> (&m 

2 2 7 nmlCiJini^RJtS) t&fl.gBKft;*-:* h /Wi 
* *l ^ *i H) 1 9, @2 0JC^$ttS<ta»;t?*)5. 
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(i) 2 i - /nx/'f ;K y o/f vz/p-f^t^/y 
(24) <D®m 

Z-Ile ( 1 7 2 m g , 0. 65mmol) ft £ Tt , *J 
* * *T $ S V V i? is ( 7 9 m g * 0 . 6 5 m m o 1 ) £ J: 
X*?*^ * 9 V v ( 0 #H . AXNIttl, 19 6di, 0. 
5mmo 1) &DMF (2 Om 1 )C»#Lfc, & T' . N , 
N ' - * y 7* d f # ^U' (82mg, 0. 65 

mmo i) &mx.mm.x-i&&mw tfc-. 

v-y^y/Utf^A^er-^ ^ 37 ^ — : & g M 

ere k*±S3 Art No. 9385 , Silica gel 60, 200-400 mesh, 

^nn*;UA/ft^if^= 5 0 / 3 0 ) T? Hf R 
L, 2 1 - Z - I 1 e-f #t^/y (62mg) * # fc . 
wCOft^-^ (5 0mg) £ V s * if y (2 0m I.)i:SH?L 
^7^n-KI«I (5 0mg) £ AD tl , * » £ ffl T . 

££DMF(C}gfl?l., 4-v/>^;u7^yf^v ? y (6 1m 
g, 0. 5 m m o 1 ) , N, N ' -v^y^a fc'yu # JV # i? 
-f 5 K ( 6 3 m g . 0. 5mmol)£J:tf^nfc , ;j-ygfc 
(3 7mg, 0. 5mmo 1) & flP * ffl T ""C ** £ J* # L . 

(^y*yyU:«maMe r c k *±R Art No. 938 5, Silica 
gel 60, 200-400 mesh, ^Pn^/UA/g^®f^^^=5 0/ / 
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2 5 ) -CMS!} L . mtZitS® (24) (50mg) Srftfc, 

'H-NMR (DMS O- d 6 ) : 60. 63 (s, 3H, 
J = 7 . 5Hz) 0. 76 (d, 3H, 7. 5Hz) 0. 8 
2 (d, 3H. J = 6. 7Hz) 0. 87 (s, 3H) 1. 
07 (m, 2H) 1. 10 (t, 3H, J = 7 . 5 Hz) 1. 
30-1. 50 (m, 3H) 1. 49 (s, 3H) 1. 55 
-1. 62 (m, 2 H ) 1. 78 (m, 1H) 2. 11 (m, 
2H) 2. 32 (m, 2H) 2. 35 (q, 2H. J=7. 
5Hz) 2. 60 (m, 1H) 2. 9-4 (m, 1H) 3. 6 
0-3. 68 (m, 1H) 4. 16 ( m , . 1 H ) 4. 68 
(m, 1H) 4. 68 (d. 1H, J = 1 7 . 2 H z ) 5. 
01 (d, 1H, J=17. 2Hz) 5. 16 (brs, 1 
H) 6. 01 (s, 1H) 6. 23 (d, 1H, J = 1 0. 
2Hz) 7. 30 (d, 1H, J = 10. 2Hz) 9. 00 
(d, 1H, J = 7 . OHz) 

(2) PEG-Oo^>^-21-f^tH'/y (25) 

Z-Ile ( 1 7 2 m g » 0. 65mmol)£<ktf, ~s 
>f ^7^ y f \) ity ( 7 9 m g . 0. 65mmol) £ <fc 
Cr^t^^ < P#IS, fQftM^ttSL 1 9 6 m g , 0. 
5 m m o 1 ) £ D M F ( 2 0 ra 1 ) I t, & V> T* , N , 

N ' -•;07 , Dt'/i/*;^y^ ? K ( 8 2 m g . 0 . 6 5 
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mmo 1) £;&D tilTHftiXff L fc. £j£&&£@:fcL, 

ere kttfg Art No. 9 385 , Silica gel 60 , 200-400 mesh, 

: * o n * f v A / ft gft f- ;V = 5 0 / 3 0 ) "C *f M 
t, 21-Z-I le-fH^/V (65mg) # fc . 
Z<Dlt&® (50mg) £ v^t^tV (20ml )!£&*? L 
/< 7 5> * A - ^ 31 tt m (5 0mg) * An * , * ^ # a ^ T . 

f^DMFCggL, 4--^f*7 : ^ep^> (61m 
g * 0. 5mmol) , N, N ' - v?^ y^D f/b*;^^ 
-f S K ( 6 3 m g . 0. 5mmo I) *} ilFHIfil 1 Ig 5 
■C ^ , CM-PEG (2500mg. 0. 5mmol) £ 
JDtljgTT^^a^ Lfc 0 L , 2 - 7* n /< 

ft ^403 (2 5) (lOOOmg) £ # . *£-g-#<O&0.S5 
» )fc * * h ^ fi ® 2 1 £ ft 3 <fc >J *> 3 0 

(3) 2 1- 7*D/N*y^yu^'i;->yu-T f ^r-f->^y r ^ (26) 

<omm 

Z-Gly ( 1 3 5 m g » O. 65mmol) £5 «fc T>\ 
^f^7$ytfr;> (79mg, 0. 6 5 m m o 1 ) 8 J: 

v?*-** ? (s*m* faxtomttm. 1 9 6 m g , o. 

5mmol) iDMF.(20nl)t8)|Lfc, & ^ T' , N , 
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N ' - 'J << V rf u f * # V 4 5 K ( 8 2 m g , 0. 65 
mmo 1) Lfco £J«&&®:£L, 

•>!)*^^*7A^D7h^77-f - ( y * /!✓ : i|M 
ere M±M Art No. 9385 , Silica gel 60, 200-400 mesh, 
^St : ^QD$/l,A/^^y-;l'=l 5/1) *3 1& L > 
21-Z-G1 y-r^ft^/y (6 8mg) £ # „ C 
(Ofcte® (5 0mg) (2 Om l)l:»)jfL/< 

yw^-mmmm (somg) £ ad ;t , tk^#h^t, 4 

$:DMFl;S»L, 4--^f^7^lfr^ ( 6 1 m g , 
0 . 5 m m o 1 ) , N , N ' - S> -f V 7" a f fV fj jV # s; 4 % 
K ( 6 3 m g . O. 5mmol) ft £ V ft £ TJ 7 n V* y & 
(3 7mg. O. 5mrno 1) & AD £ ^i&T X* ft ft # t „ 

(f!)*y/H«lMe r c k *±Ig Art No. 9385, Silica 
gel 60, 200-400 mesh, Jgffliffc^nciTjwUA/^*/ — 
= 17/1) f«8L, £c IE ft £ & (26) (30mg) * 

f^T o 

'H-NMR (DMSO-d6) : 60. 74 (d, 3H, 
7. 5Hz) O. 88 (d, 3H) 1. 04 (t. 3H, J 
= 7. 5 H z ) 1. 07 (m, 2H) 1. 30-1. 50 
(m, 3H) 1. 52 (s, 3H) 1. 60 (m, 2H) 1. 
78 (m, 1H) 2. 14 (m, 2H) 2. 32 (m, 2H) 
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2. 37 (q, 2 H . J=7. 5 H z ) 2. 62 ( m , 1H) 

2. 94 (m, 1H) 3. 96-4. 06 (m, 2H) 4. 

16 (m, 1H) 4. 68 (m, 1H) 4. 82 (d, 1H, 
J = 17. 4Hz) 4. 98 (brs. 1H) 5. 0 3 (d, 

1H, J = 1 7 . 4Hz) 6. 02 (s, 1H) 6. 24 

( d d , 1H, J = 1 0 . 3, 1. 7Hz) 7. 29 (d, 

1H, J=10. 2Hz) 9. 02 (d, 2H, J=7. 0 
Hz) 

(4) PEG-?\)*S/l'-2l-1 , *'p*f*/> (2 7) <D 

mm 

Z-Gly ( 1 3 5 m g , 0. 65mmoI) iB «fc . 'J 
t ?" AsT % / fc* y i? y ( 7 9 m g , 0. 6 5 m m o 1 ) £J; 

v?*-** 9 ( 0 *n , mxmmtkm. 1 9 6 m g , o . 

5mmol) SrDMF (2 Om l)l:jg«Lfc 0 & ^ T* , N , 
N ' - V 4 V 7 n tVW 13 » # * W 5 K ( 8 2 m g , 0 . 6 5 
mmo 1) £ #D x ^ i£ # J£ # L £ 0 KJ£&&£W£L. 
'✓!l*^#?A^B7hi/?7Y- ( U * ¥ /U : Sft ® M 
ere ktfcftl Art No. 9385 , Silica gel 60, 200-400 mesh, 
^flffc: ^na#^A/> ^y-^s 15/1) T? iff M L . 
21-Z-Gly-r f ^^^^i/^ (65mg) «: # fc . Z 
<n{t&®J (50mg) Jr^t^ffy ( 2 0 m 1 ) m M L '< 

? w a- mmfikm (somg) zmx.. tk^#h^t. 4 
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£ D M F fC © ft? L , 4 - ^ > /V T % y f y y> ^ (6 1 m g s 
0. 5 m m o 1) , ' N , N' --^ y7"n tf;P*^»|{<^ ; 
K (63mg, 0. 5mmo 1) i t/Ilg^l 1 Ig 5 T'i 
fc. CM — PEG. (2500 m- g. 0. 5mmol) * M z. 

«» (2 7) (7 00mg) £ $ fc „ * ^ £ # O fl- g|S gft ft * 

(5) 2 1 - 7'oX/-f^77=;i'-f^t^//' (28) 

Z-Ala ( 1 4 5 m g , 0. 65mmol) Sit/, 5> 
^f^TWn^y (7 9mg, 0. 65mmol) <fc 
Vr^t^/y (0*11, AXMSftli.' 1 9 6mg. 0. 
5 m m o 1 ) tDMF ( 2 0 ra 1 Lfc. i^^T*. N, 

N' -•^y7 - Dt , ;^/M-^U' (82mg, 0. 65 

mmo i) &mx.m&v&&mw uyt, u . 

ere k^t^ Att No. 9385, Silica gel 60, 200-400 mesh, 

^D0*/UA/^^/-yU=2O/l) tHKl, 
2 1 - Z - A 1 a-r^l^^'/V (70mg) £ , d 
<Oik&® (5 0mg) Srv?^^-9-^ ( 2 0 m 1 ) {Z M L /< 
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7 ^-mm&m ( 5 o m g ) * ao * , * * # bb * t . 4 

£DMFK&fl?L. 4-5?/f^7>;/er^ ( 6 1 m g , 

0. 5mmo 1) . N , N' -5?-fyrne/u*/uaKj?^§ 

K ( 6 3 m g x 0. 5 m m o 1 ) fiilfyD (37 

mg, 0. 5mmo 1) £ AD * £ fi T T? #*■ # £ # L „ Rfc 

Uffr : ilM e r c k IfcM Art No. 9385, Silica gel 60, 
200-4 00 mesh, mf$ifc : * n p * ,u a / p< ^ / — ,u = 4 0 
/3) -CffiflSlL. g£ft:£4fc ( 2 8 ) ( 5 5 mg) £ % tz. „ 
'H-NMR (DMSO-d6) : 6 O . 76 (d, 3H, 
7. 5Hz) O. 89 (d, 3H) 1. 06 (t. 3H, J 
= 7. 5Hz) 1. 07 (m, 2H) 1. 14 (s, 3H) 

1. 30-1. 50 (m, 3H) 1. 50 (s, 3H) 1. 
60 (m. 2H) 1. 78 (m, 1H) 2. 14 (m, 2H) 

2. 32 (m, 2H) 2. 40 (q, 2H, J = 7. 5 H z ) 
2. 60 (m, 1H) 2. 94 ( m , 1H) 3. 50 (q, 
1H, J=7. OHz) 4. 16 (m, 1H) 4. 68 (m, 
1H) 4. 78 (d, 1H, J = 1 7 . OHz) 4. 98 
(brs. 1H) 5. 02 (d, 1H. J = 1 7 . OHz) 

6. 02 (s, 1H) 6. 24 (dd, 1H. J - 1 0 . 3, 
1. 7Hz) 7. 29 (d, 1H. J = 1 0 . 2Hz) 8. 
84 (d, 2H, J=7. OHz) 
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(6) PEG-77=^-21-f^t^/^ (29) <D 

mm 

Z-Ala ( 1 4 5 m g . 0. 6 Smno 1) fiitf, f s 
/f^7S;i?!l'^ (7 9mg, 0. 6 5 m m o 1 ) 8 «fc 
l^x^f-^^^^ ( 0 * H . ?P # fcfi M *fc 3Si , 1 9 6 m g , 0. 
5mmo 1) SrDMF (2 0 m l)Ci#tfco JfcV*-?. N, 
N ' - V s >f y 7* d f /u * A? # *S f* % K ( 8 2 m g , 0 . 6 5 
mmo 1) ZMA.&m.X'1fc&mW Lfc;, £j£&j£*r®:£L, 

i/y^-^/i^^yA^n-vh^^^-f — ( y * ^ : a M 

ere M±M Art No. 9385, Silica gel 60, 200-400 mesh, 
^bd*^A/>^;- ^=20/1) M ®i L . 
2 1- Z- A1 a--r^f-^^> r >' (6 8mg) £ # „ ^ 
<n{t&® (50mg) $r^^^-y-V (2 0ml)CS*L^ 

? it $ j*- mm*Ai& (5 0mg) & an , 7k ^ # h ^ t > 4 

SrDMFCjgi^t. 4 - *? * f- A*T % S V 9 *S > ( 6 1 m g , 
0. 5mmol) . N , N -i?^f y ^ b ^ ^^f 5 

K ( 6 3 m g . 0. 5mmo I) fi 1 H 5 ftl 

fz , CM-PEG ( 2 - 5 0 0 m g , 0. 5mmol) £ #D x. 
iiBTtH^II^U;, RfclSWEfce* b, 2 - 7 p 'W - 

ft (29) ( 1 4 0 0 m g ) Sr » „ *®£-#<£>£*Sl5!!&#; 
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(7) (30) tf> £i it 

7 B nt'^-y^(48mg, 0. 65mmo 1) S^, v? 
^ ^-/U T % / f y i? ^ ( 7 9 m g . 0. 65mmol) fij; 
^x^^^^/yO^ffl.^^^Httlfil, 1 9 6 m g , 0. 
5mmol) & D M F ( 2 0 m 1 U:. & l> T' , N, 

N ' -^O/Df/^/^t;-;^ h* ( 8 2 m g 4 0 . 6 5 
mmo 1) £M x.mUX'fc&MW Ltz.i R It® !& £ % 3k L . 
f9*#A'ii5A9Bi'h??74 — (•>!) : 1IM 

ere k*fcj& Art No. 9385 , Silica gel 60, 200-400 mesh, 

(3 0) (50mg) *%tz. 
'H-NMR (DMSO-d6) : 60. 79 (d, 3H, 
7. 2Hz) 0. 89 (d, 3H) 1. 07 (t, 3H, J 
= 7. 5Hz) 1. 07 (m, 1H) 1. 30-1. 50 
(m, 3H) 1. 49 (s. 3H) 1. 60 (m, 2H) 1. 
78 (m, 1H) 2. 14 (m. 2H) 2. 32 ( m . 2H) 
2. 37 (q, 2H. J = 7. 5Hz) 2. 62 (m, 1H) 
2. 94 (m, 1H) 4. 14 (m, 1H) 4. 80 (d, 
1H, J=17. 4Hz) 5. 03 (d, 1H. J = 1 7 . 
4Hz) 5. 16 (brs. 1H) 5. 40 (m, 1H) 6. 
01 (s, 1H) 6. 23 (d, 1H, J = 9 . 9 H z ) 7 . 
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30 (d, 1H, J=l 0, 2 H z ) 

(8) peg-2 l-^^t^/y (3i) <omm 

MM® 1 Ig 5 Vmtz , C M - P E G . ( 2 . 500mg, 
0. 5mmol) fij:^, %? /■ T % S if D *S V (79m 

g, 0. 65mmol) & ZV-*? * V * 9 V y ( 0 # @ , ft 
# fcfi 3g tfc 1 9 6 m g x 0. 5mmol) iSrDMF (20 
m 1 ) l-jgfl? L fc. fc^T, N. N' -^OyDf/^^ 
#5?^ 5 K (8 2ng, 0. 6 5mm o 1 ) 
£Jf#L7t 0 £Jfc&8£fcgi£ t , 2 - ^ o /n y - , ^yci 
-x/HCT&fr igJET&it L . UUitit® (31) 

(1, OOOmg) #}S£#^&fl.gI5!&#*^:5' h 

;Hi0 2 4 (d £ tt 5 £ # »J "C £> £ o 

###J 1 

Tr t-Gl y-Gl y-Phe-Gl y <£> §2 
(1) Phe-Gly-OBnO^fifc 
Phe-Gly-H.O (B HMfc^ltK. 25 

g, 104mmol) $:^7 h /i/i > ^/U^ TKlPfe 
(19. 8 g . 104mmo 1) , ^y^/kT/Va-yl, (2 
5ml) £ J; h a: ^ (200ml) L . De 

an-Starklgglc J: U 5 B# M An fftA Mir S . , & & £ © 
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-G 1 y-OB nO/<7 h/n^'^/i'/t yKfi (4 0g) # 

(2) Trt-Gly-Gly 

nifcmG > (III) £ # # K . Gly-Gly (0* 
S, ^^KW&^rlSL 6. 6g, 50mmol) £ H 2 G* 

(20ml) . 2-7'n / - ,v (4 0 ml) iJiVi^xf 
^7?y (15ml) L» 

!) ^ * o 7 K (1 8. 1 g. 65mmo 1) & > K JO 

.»«Sr«ffT«4t5:il:J:!JllE{fc^*l 3. lg&# 

(3) Tr t-Gl y-Gl y-Phe-Gl y-OBn 

KIDMF (10ml) JC, Trt-Gly-Gly 
(1. 54 g) , N - t K o * -> =i ^ * fit 4 5 K ( 0 . 52 
g) £ J: D C C (0. 93g) £ flo x. , 4tf3^KS(£: 
t5, Rfcfemic (1) T^ltfcPh e-G 1 y-OBn 
<D s< 7 h y x ;u * y & & (2. Og) *} «fc 0< N - > 

;U * !) (0. 4 1 g) Sr^^afcDMF^i (DMF 
10ml) *MZ.. 4t"Cl 5«f|iligfj;t5. ttJR«J*«i* . 
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('>y *y^:aiMe r c k ttfif Art No. 936 5, Silica 
gel 60, 200-400 mesh, ^RtiS : ^ n n ^ / - 

= 20/1) vtnm-fz z t\cx y . m&±j$.®) ( 1 . sg> 

(4) Tr t-Gl y-Gl y-Phe-G I y CD -g- /& 
flS^Ga (3) Trt-GIy-Gly-Phe-Gly 
-OBn (1. 3g) BMF (20ml) K: » I, . 10 
%'<y it <> J» - mm (0. 5 g ) £ X V 1 , 4— >*n^* 

t-^iv (o. 4g) Sr an x. , mtaT3o^s^-r-5. R JC 
««r5i§L, mm*Bt*\ mmzgZL. 

%=7J*?u~?Y?7y4~- (i/D : »lMe r c ktt 

m. Art No. 9365, Silica gel 60, 200-400 mesh, MMM ■ 
9 u u J*/ / 9 ; —tv =7/1) -C»SIt5 c <t 'J > 

ts is f b -a- m ( 1 . og) & n tz „ 

Anal. Calcd for: C 3 « H 3 « N < O 5 : 

C. 70. 5 7 ; H , 5. 9 2 ; N, 9. 6 8 

Found: C, 70. 0 3 ; H . 6. 0 7 ; N , 9. 67 

Phe (1) 1. 00, Gly (3) 2. 91 
MfcftM&W : 6NHC1. 1 1 Ot, 22hrs 
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^%0<J 2 

Z-G l y-G 1 y-Ph eO»i 

BOC-Phe (B*S, s<7? K«FX9rfi. 10. 6g) 
Srft®xf;i/ ( l 0 0m 1 ) (cgf^L, *#T. ^{b7xf 
WU (Phenacyl bromide, 10. 0 g ) £ J; 0= h !/ x. J- ,v T 

^(5. i g ) ^^s#t5, _hrj\ 

Oml) fc**L, **«**o^-ciS«iA**^ft» L% 
M7^-> ntWl/i iffU'Lt, BOC-Phe 
-7 ~1r>s,V**y-* (13.4g)t»fe.*k: t BOC 
-Phe-7xt^x^fyMl. 9g) ^^ 7 ;^n 
SfK(TF A> 5ml) yjt, 1 0#Wa#L, & HE T T 
FA * S * Lfc . -WaigfC^L, DMF (20ml) . N 

^(0.6lg),DCC(1.24g), 
HOBT (0. 8 1 g) fcitfBOC-GIy ( B * Bi ^ 
^ K«F*W«, 1. 05g) 5r AD x. . ifif^ 

s. s«««r»£«« mmzm®*.?-^ ( 5 o m i ) k 

teBLmmtX, BOC - G 1 y - P h e - 7 * •> * a: * ^ 
' u (1 • 5 g) fcfcfc. fclc, BOC-Gly-Phe-7 
xt«>;Pxxf/U ( 1 . 6 g ) CH7/UtDSi ( T F A . 
5ml) fcJo*. 10^M#L, ^TTFAHiU;, 
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DMF (20ml) , N - / f- A> * /u * !) 

y (0. 40g) > DCC (0. 83g) . HOBT (0. 

54g) fiiVZ-Gl y (Ilft^, 0. 84g) & JD * » 

* A- (50ml) l:^i»L, * # L 0 . 1 N i£ ® 7k & & . 

i&fn^&zk, is^s w-c is ft ^ ^ tk -c ufc u . ea^-v 

>y * A -cai t , $cJE2S*§ Lt, Z-Gly-Gly- 
f h e -7*t*/A'X«f* (l. lg) Sr.H „ ifc fc v Z 
- G 1 y-G 1 y-Phe-^it'/M^f ^ ( 1 • 1 g) 
£9 0%g*®zkigt6 (30ml) f£ » L » i$&*4 g ^JO 

ft|if^ (3 0ml) j§ j!i> L , 10%^^^K-Ci5fe#L 

I, iSiSiLtiiaZ-G 1 y-G 1 y-Ph e (0. 6 
2 g ) * # o 

%mm 9 

(Ig 1) 2' -Gly-Gly-Phe-Gly-^H 
? * * A' £ & % (3 2) (O J4 ig 

#^«l-C#tT t t-Gl y-Gl y-Phe-Gl y 
( 7 3 9 m g , 1. 3mmo I) 8J:tf, y/f ^7 5 ; e 
(158mg, 1. 3mmol) 8itf'^!)^t 
A- (OKB, DABURttK, 8 5 3 m g . 1 . Ommo 



WO 97/38727 PCT/JP97/01303 

8 9 

1) Z &<t /T-l-y (2 0ml) {ZfeMLtc Hk^X', N , 
N ' -V-<y7'Dt/^;nKi?^ 5 K ( 1 6 4 m g , 1. 3 

> y t> V >v % y u -? y y ? ^ — ( -> y 13 >f )\> : tBM 

ere k *±M Art No. 9385 , Silica gel 60, 200-400 mesb, 
U 7 A : 4. 0X50 cm, SfcttrttflSXT-H'/** 
/-^/7thsh!)^- 9 5 / 5 / 3 0 ) ffiSL, 2 ' 
-Na-Tr t - G l y-Gly-Phe-Gl y - * y 
**ir/u(1 246mg) * » fc . 

HRMS:m/z 1414. 5763 (M+H) + :C 8 >H 
..CNat LXOfflf 1414. 5811 

Z<D<t&® ( 1 1 0 0 m g ) £ 7 5 %gt@£ ( 1 0 m 1 ). "C 
& S L T Jft N - h Df^ftL, ->y#y/u# = A^n-r 

- (•>!) : ilMe r c kit® Art No. 9385, 

Silica gel 60, 200-4 00 mesh. 13 =7 J* : 4. 0X5 Ocm. 

mm m ■■ mit/?-^^/* ? ; - */t± b = h v s 5 
/15/5) x-fiimL. ikizmmm^$:& Lxmszits® 

(32) ( 5 3 0 mg) *#t, 
'H-NMR (DMSO-d6) : 5 1 . 00 (s, 3H. 
Me-17) 1. 03 (s, 3 H , M e - 1 6 ) 1. 42 

(dd, 1H. J = 15. 4, 9. 2 H z , H - 1 4 b ) 1. 
4 9 ( s . 3 H , M e - 1 9 ) 1. 63 (brt, 1H, J 
= 12. 1Hz, H-6b) 1. 7 4 (dd, 1H, J = 1 
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5. 4 , 9. 2 H z , H - 1 4 a ) 1. 80 ( s , 3H, 
Me-18) 2.11 (s, 3H, A c - 1 0 ) 2. 23 
(s, 3H, Ac-4) 2. 30 (m, 1H, H6a) 2. 
72 (dd, 1H. J =13. 9, 10. 2Hz, PheC 
H 2 H b )■ 3 . 02 (dd. 1H, J = 13. 9, 3. 8H 
z, PheCH2CHa) 3. 52 (brs, 2 H , Gly 
CH2) 3. 56 (d, 1H. J = 7 . 2Hz, H-3) 3. 
66 (dd, 1H, 16. 9, 5. 4 H z , GlyCH2b) 

3. 84 (dd, 1H, 16. 9, 5 . 4 H z , G 1 y C H 
2a) 4. 01 (dd, 2 H, J = 1 4 . 5. 8. 4Hz. 
H-20a, H-20b) 4. 01 (2H, GlyCH2) 

4. 09 (m, 1H, H-7) 4. 55 (ddd, 1H, J 
= 10. 2, 8. 5, 3. 8Hz, PheCH2CH) 4. 
61 (s, 1H, OH-1) 4. 89 (dd, 1H, J = 8. 
9, 1. 3 H z , H-5) 4. 92 (brs, 1H, O H - 
7) 5. 41 (d, 1H, J = 7. 2, H-2) 5. 43 

(d, 1H, J = 6. 3Hz, H-2') 5. 51 (t, 1 
H, J=8. 5Hz, H-3') 5. 83 (t, 1H, J = 
9. 2Hz, H-13) 6. 29 (s, 1H, H-10) 7. 
1 0 ~ 8 . 00 (aromatic, 20H) 8. 33 (d. 
1H, PheCONH) 8. 51 (t, 1H. J=5. 5H 
z. GlyCONH) 8. 69 (t. 1H. J = 6. 0Hz. 
GlyCONH) 9. 34 (d, 1H, J = 8 . 5Hz, C 
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ONH-3' ) 

HRMS:m/z 1 1 7 2. 4 7 1 1 (M+H) + :C t? H 
TpO,.N,tLT©ff-JHt 1 1 72. 4716 
Anal. Calcd for: C„H„0„N,' HC 1 - 2. 5H,0 : 
C, 59. 40 ;H, 6. 03 ;N, 5. 59. 

Found: C, 59. 55; H, 6. 04; N, 5. 60 

(IH 2 ) f /Htf^r^ h y > - 2 f - G I y 

- G 1 y-Phe-Gl y - y< * ■/ 9 * ± /U (33) <S> & it 
ffcttfll l (111) */^^->>f /ufc^^x h 

5>tM)n<t (i) ( i . o g ) &7k 2 o m i \zmm L. 

* # T . C (D & ft N . N - i? * f- jv * a, a 7" 5 K 2 0 m 1 
*Mx.tz 0 :o|gf cuing (III) 2' -G 

ly-Gly-Phe-Gly-^H^t;!/ (32) 
( 2 0 0 mg) £ Jgfl? L fc* : N , N - i^^ f A7 ^ 
K (1 : 1) Zg £ ft (8ml) «t O! 1 - i h ^ - 

2-ytKB*/!ly (1. Og) 
£ L it N . N - *S A * tv * ;u A T 5 K 5 m 1 £ AO x. , ^ 
fflT 6 tifWimW L tz a &j£ft£:r ? / — )\, ( i ] ) ££ #D L , 
4 Cfc it® Ih I&tK (100ml) i O 

TkJ&ft Sr^ * / (1 |) icaJtaL, £ C it it fk * T ± b 
y&£V=z~T»vmftL. &fe#,P H ®0>*ifB<fc£#, (3 3) 
(1050mg) £ „ 
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*&Gft<DmV>>(Om AMU. 2 5 4 n m \Z 5 

£vmG&<D®m&fr bnm ft t z 6 , 3. 7% <s 

4%) T-fcofc * h^i^H 
i3 m Iti '< * - ^ ( $ ffi : 2 2 0 nmCfiint (1 
tilf ii0 2 5, 2 6 ICjjk £ ft* b & V Vk Z>. 

HJSfiaj 1 o 

(Igl) 7-Gl y-G I y-Phe-Gl y-/^H 

* -fc ^ (34) O 3£{ i£ 

/if <J ? ;i> (/f y K|, DABURttU, 4 2 7 m g . 
0. 5 m m o 1) £ ^ ^ U V K t , 
if;V7^ (1 2 9mg, 1. Ommo 1) S^*^T 
'<J";^***/#*# = /I'^b!J K (1 7.0mg, 1. 0m 
ml) ZMz.. SfflT-«fcttt#Lfc. ££&&&@£L, 5> 
y^y/P^^A^D-^h^^^^ - ({/!l*y^:SllBMe 
r c k*±$g Art No. 9385, Silica gel 60, 200-400 mesh, 
#7^: 2. 0 x 3 O c m , JgKiflnJfiffc/^l'X/T'-fch 
= h y = 8 0 /. 2 0) -Ci^SSJL, 2' - Z - U * * -fc 

* ( 4 2 3 m g ) £ » fc * 

2' -Z-'<^ H*t^ ( 2 7 O m g , O. 27mmo 

i) £ ffi ft / f- \s y ic®w l , z-t/y->> ( 8 5 m g , o. 

4 1 m m o 1 ) . N , N ' - i? > * o ^ * f A* * ^ # *s 4 S 
K ( 8 4 m g . 0. 4 1mmo 1) ft <fc W t f- JV T I / t* 
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(50. lmg, 0. 4 1 m m o I ) ttfiT 3 

Bwatftufc. £j£&&£@£fcL. •> y * y/u* 5 a ? d v 

^77^ - (•>^y;HijMe r c k #3B{ Art No. 9 
385, Silica gel 60, 200-4 00 mesh, ti y A : 4 . 0X5 0 

cm. & m & ■ fe<t / 3- Is >- / T ± h - h V * = 8 0/ 2 0) 
T Jfc fig L , 2' - Z- 7- Z- G] y - (3 

0 0 m g ) £*#rc 0 

2' - Z- 7- Z- GI y-/^!)^tA ( 2 0 0 mg, 
0. 1 6 m m o 1 ) *ft»xf /I/ 1 O'Om 1 CS)!?L, /< ? 

o~?h?774 - : l@Me rck *t${ Art N 

o. 9385, Silica gel 60, 200-400 mesh, # 7 A : 4. Ox 

50cm, mmm ■ &<t * *■ ^ v / r ± h - h y >v = 5 0 / 

50) X'ffimt . 7-G\y-'<#V?*r±ji> (87mg) 

7-Gly-/<H^t* (70ng, 0. 09mmo 

1 ) * N , N ' -^>f/^;U7U' (20ml) K $ ft 
L , ##«2tffcZ-G 1 y-G 1 y-Phe ( 5 8 m g > 
0. 1 3mmo 1) , * & & # /U ** v> 5; K ( 2 6 m g , 0. 
1 3 m m o 1 ) fiit/l-t Kn^->'<V/h !)7/-yl/ 

< 1 8 m g , 0. 1 3 m m o 1) £ AD *L , 1ST3 B ft^ tt f+ 
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-f — (V^^^UMe r c k ttJR Art No. 9385, Si I 
ica gel 60, 200-400 mesh, # 7 A : 4. 0 X 5 0 c m , M 
ft 8£ : i&it / f- U > / / 9 / — >V / T ± h-h ]} )V= 8 5/ 
15/5) T'f lit, 7-Z-Gly-Gly-Phe-G 
1 y - ,< ? \j ? * -£ , u ( 9 4 m g ) £ . 

7-Z-G1 y-Gl y-Phe-Gl y - ? V * ± 
( 8 0 m g v 0. 06mmol) A>20m]lZL 

t&ML, a v a - mm z m z. . mwr x * t 

fc. K£j&T&. ftfe!££i!i£L, RJt5«jttE*«* L» y * 
tffrljyl^tu-rY'fyyj — (•>!! * : ||Me r c 
M±$!i Art No. 9385, Silica gei 60, 200-400 mesh, il y 
A: 4. OX30cm, »i« : 4ft> f ^ ; 
/rirh=h!//u = 9 5/5/30) f«KL. &m<t£® 

(34) ( 5 0 m g ) * » fc . 
'H-NMR (DMSO-d6) : 60. 99 (s, 3H, 
Me - 1 7) 1. 05 (s, 3H, Me — 16) 1. 67 

(s, 3H. Me-19) 1. 68 (m. 1H, H 6 b ) 1. 
75 (s, 3H, Me-18) 1. 79 (dd, 1H. J = 
15, 3, 8. 9Hz, H - 1 4 b ) 1. 90 (dd, 1H, 
J = 15. 3. 8. 9Hz, H - 1 4 a ) 2. 15 (s. 3 
H, A c - 1 0 ) 2. 26 (s, 3H, Ac-4) 2. 42 

(m, 1H, H6a) 2. 74 (dd, 1H, J = 1 3 . 9, 
10. 5Hz, PheCH2CHb) 3. 05 (dd, 1H, 
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J = 1 3 . 9, 3. 8 H z , PheiCH2CHa) 3. 54 
(brs, 2 H, G I yCH2) 3. 66 (dd, 1H, J 
= 16. 8, 5. 3Hz, GlyCH2b) 3. 69 (dd, 

1 H . J = 16. 8, 5. 3Hz, GlyCH2a) 3. 7 

2 (d, 1H, J = 6 . 8Hz, H-3) 3. 80 (dd, 
1H, J = 16. 8. 5. 8Hz, GlyCH2b) 3. 8 
5 (dd, 1H, J = 16. 8, 5. 8Hz, GlyCH2 
a) 4. 06 (s. 2H. H-20) 4. 57 (ddd, 1 
H, J = 10. 5. 8. 9, 3. 8 H z , PheCH2CH) 
4. 62 (brt, 1H, J = 7. OHz, H-2') 4. 
85 (s. lH, OH-1) 4. 99 (d, 1H, J = 9. 
8Hz, H-5) 5. 42 (t, 1H. J=8. 1Hz, H 
-3') 5. 43 (d. 1H, J = 6. 8Hz, H-2) 5. 
47 (dd, 2H, J = 10. 4, 7. 6Hz, H-7) 5. 
91 (t, 1H, J=8. 5Hz, H-13) 6. 23 (d, 
1H, O H - 2 ' ) 7. 00-8. 00 (aromatic, 
20H) 8. 05 (brs, 1H, NH2) 8. 30 (d, 
1H, J = 8. 9Hz, PheCON'H) 8. 47 (t, 1 
H, J=5. 6 Hz, GlyCONH) 8. 56 (t, 1H, 
J = 5. 5Hz, GlyCONH) 9. 00 (d, 1H, J 
=8. 5Hz. CONH-3" ) 

( X ?i 2 ) -h /u 7fs * •> / f- ,u jt ? * x h y y - 7 - G 1 y- 
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Gly-Phe-Gly - (35) §? i£ 

H & m 1 (III) f#fc*^#^ri/^f ;Mfcf^x h7 
>tH>)Afi (1) (1. Og) Om 1 CgOlL, 

tK^T. COgiCN, N-'^f^*;^7? F20ml 
SrJB*. fc. wWj&ifcfclStSmo (III) X-ntz7 - G 1 
y-Gl y-Phe-Gl y - ^ (34) (1 
80mg) & » # L * : N-, N--^f/^^A7U' 

(1 : 1) *g £ $ (8ml) £«fctfl-^b*^#vmf-^ 
-2-i 2 - i? t K p * V V > ( 1 . Og) £ 

&fl¥ L N , N-^^f/w*;UA7? K5m 1 ^imtfc. £ 
*T 6 l$fB]l£# Lfc. KJfcifc*:^ * / (i i) icaflPL. 

*CfcttlR«r*«). ««7k (10 0ml) Lfc r tf> 

/ (1 1) (Ct£»DL, £DfcfctJg£71rh 

^fcJitf^-x/u-egfcfrL, & # & « O ^ IB it & m (3 5) 

( 1 , 0 5 0 m g ) # . 
^t^frClft^^Ai^li, 2 5 4 n m £ ft 3 TifffiK 
)t$«J;t;«^«£©^ti^?>»ttJLfct 15, 7. 4% 

(11%) f *> o fc . #«£fl:©a&*ai5!fttt*'<* h /u t ¥ 
;i>m®®iii'< ? - y ( m ■ 2 2 0 nmlcaftSifcfl-KttS) 
tt * ft ^ tt EI 2 7 . 2 8 IC £ ft 6 £ J3 U T? *> 6 . 
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%mm i 

it%to ( 3 ) ft& (1 5 ) £ g & J£ Tjclw *f -f 5®*¥g 
1 vntzit&V) (3) 50mgSr, 0. 5ml <D£.m 

fi 3 7mg^l Om 1 <D £ M £ J£ tJc ® ffi LtzZkiZ. 

V fi ^r-fc/UfcgT'li, 3. 7mg/ml (£3g£ 

itTK) (ommm. t & s 0 

W«4T#kft*r(l 5) 5 0 m g £ , 0 . 5 m 1 <D 
£S£J£7KKigfl? L tz t Z 5 > 5S±Cii$ft¥Lfc 0 - fi , X 
fi y fi *-t*l 6 m g # 1 .0 m 1 <a£g£lg7kK:&#LfcC 
ifcfcS. !/ **-fc*air-<?tt, 1. 6mg/ml (£ 

UK** 2 

-r V X a «fc Xf- t h jfijfcf K ft £ . ( 3 ) , ( 7 ) 

(li) £} X ( 1 5 ) />> e> v>'< V ? *± juj&mt%fa9z& 

Mmmwnttit^m o> . n»w2-ptit<^ft (5) 

, ^ JS 09 3 T- $ fc fb £ ft? (1 1 ) ««fcUf||JgM4-C^fcfb-a- 
4fc (15) & * *t ii £ a £ £ * k L » '< fi V fi * ± jv 
fw & © L tc m m tf« 1 2 5 ^ g/m 1 £fcS«fc?»|®{Lfc. ~ 
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ti ? ti m ib u , 3 7 °c iz. ft ft z> m m & & h <d 9 v 9 * 

M % $t S£ . 1 1 4, 351-355 (1994) t&m<Djjm 
ft V* . JfQ. m <P <?> '< 9 V 9 * ± )\> 0 MX £ fif V> , H P L C 
K «£ V , it & m ( 3 ) . ( 7 ) , (11) 8iV (15) i> 
^> ifiL ilUI U ^ y * ir ;u fi & I? fl5 L . 02 98 

J: @ 3 OK (i , s<9 V 9 * ± jvmm <D & 1$ £ it £ ft L fc . 

* mm®,-k&frh<r>'<>9 v 9 *± *<nmmm&i*T 

$ x « J: t h jk 0 T |ir) li. fa a <b*i „ % <D m ft li , & 

^jm^-fb^^ (3) > (7) > (i i) > (i 

HffefllJ 3 

JaM0^mcOlfffi||^(i) 

B 1 6-7^*&£/H*IBIia5 X 1 0 6 ill £ , C5 7BL/6 

t Lxmmm i x-ntcit&® (3) , ns£^j2-c 

fll £ (7) «fc #J 4 "C 1# ft £ & (1 5) £ £ 

31 £ £ * fc *g ft? L j£ . n X tf'*9 V 9****^9; 

& -5- i: f* * !;'^#-fe^jA»T?5 Omg/k g <h L 0 MM 
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0£Lfcfc$<&. #8Mfc#ft«*#0¥i3«*f*«£ff:b L 
fco ■ tfttftVtt, M £ * » rt» *> If SJ L , (mm) 
<B«fctfMgb (mm) tt5H. TiSfc J: U #«>fc. 

a x b 2 

v = : (mm) 3 

2 

3 1 ffcofc. 91 lc J: 3 <fc £-ft ( 3 ) 0) 

5 o m g / k g ft4«©ftiaiajRtt. y ^t^o6 

0 m g / k g S^#<DtrfcJB*»* £ Jfctfc L "C\ ^Sllgtlt 

v*fc. -fb^fe (7) i±. /< * y* *-t?/Mc: it ^-tttMSb* 
#*Jitv^fc. X . ft (15) (i , /< 9 V 9 * -fe /H: it 
^t^DKa^Ji^ii'ot, y 9 *± &mm 
SbSUco^T li, SfrJ&Wffiti (3) > (7) > (15) 

-?*>»;♦ x*M2K£tt*xfta^ttA&teH#ji,e>*ifc. 

^ * * «fc fc h M * K £ 3 , £ to (3) <fc (1 
9) . (2 1) ft&Xf (23) *>ti>to'<9 » * tftArmMB 
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1 0 0 

mmmi vmtz<t&® o) , mmm s tmtto&m o 
9 ) , mmm 6 -vntzit&vo (21) e x ummm 7 
<b£#> (23) zztx? tx izmm L , H# 

t/n:HIifcffiHi5 1 2 5m g/ml ift5i5i8Lfc, 
cix?)W^i2 0 /1 l£-^**£}J:zj<b h jfc Jjl 2 0 0 /* 1 tr. 
^ ft ^* ft #n L , 3 7ti:ait5l^I^«:^t>(D/^ V ? 

m^&tb, 114, 351-355 ( 1 9 9 4 ) fi|»* 
ffilwflfil^ tp ^ f, ay # \) $ % -fc jgjjjjj £ ^ lN< h P' L 

C |£ «fc »J . ik £ ( 3 ) fiiV (19) . (21) £ «fc rjc 
(23) ri> k Jh & * igfit L * y-^*-fe^**fPfiBLfci 
El 3 2 & «fc El 3 3 Id (± , * y ft*- 

* * ifc Ift T tt: , Z<DMftl*. mM&&<n± § v<» )«tc fl: £ <|jj 
(3) > (19) TfcU, :nii^^-t-f*)575/e 

f- - V th £ -f + K t ^ H % fit . i££ © * # I* «fi K (2 1 ) 

> (23) <t> §9 <^ -c *> y , mmmmm^itm^^m.mm^-r 



n&m 5 
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it&® (5) ft£V (1 7) 
MM® 1 V&1Z<t£Ql (5) 25mgt lmlWiSSSS 
&lz&Ml>tc k z 6 , &£\zmMLtCo Z. to it , /< * y * * 
6.m g # 1 0 m 1 fcj$A?Lfc-cfcfcfc$. 
y ? *-fc/Hft*TMi, 3. 6mg/ml 

*lfefll4-C#fcfl:"fr4&(17) 2 0 m g £ , lml tf)£jg 

?*tA2 8 m g # 1 0 m 1 O \Z. L fc w t 

ft£„ X* y 9 'fr-fc^iftjt'tftt, 2. 8mg/ml 

HCl. (OKI, DAB U RttH) 1 m 

gfi, 1 Oml ©4It*7Kl:j§iHLft^ofc. 

* * £ <fc t hii*>fC8l75, -fk^fe (5) . (9) , 

(13) ft x (i 7) ^e>o/^y^^-fe^^Bt^fliiii» 

^ js «»j i X- # it ^ ^ ( 5 ) . nmm 2 x-ntzit&to ( 9 ) 
, **«3-c»ytft:^*j (1 3 ) 13 jLvmmw 4 x-'&tzik& 

® (1 7) ££3A4tt*£»#L, /< * y * ^ft/H:ttS t 
fcl«* 2 5 0 fi g/ml i/i5J:938KLt 0 Ztobom 
i2 0 ^ l*T***JJ:U<fc h ifiL US 2 0 0 /x 1 * ft ft » 
»0L. 3 7 r Id £ It £ ^ $5 ^ £ £M> <b <0 y * * 1r £ «g 
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S: £ W\ £ L fc . 

114, 351-355 ( 1 9 9 4 ) 
<-^V N . fat&Q 1 b <D ? V 9 * ± jl>m§L %: 'ft . HPLC 

J: U . ft £ 05 ( 5 ) , ( 9 ) . (13) fiiot (17) 
e> jfa. & iuc & ft l ? y ?*±^m$:WffiLtz 0 m 3 4 & 

J: E 3 5 K ii , y ^*-fe^«lllofiWp*^**Lfc. 

© *s m , v * * ± * <o mmm & a 

^ ^ e i u= t hifiiiijlTiwi^MfSj^sa^tbfco ^ojii^ti, & 

mm&<r>± # ^«ic<k^<» ( 5 ) > (-9 ) > (13) > ( i 

7) -C*>U, ^tLll^^-i^ — 7Ji)i7WSI!04^lll© 
-7 £ * £ <fc fc hJttt* tcai^S, {fc£05 ( 2 4 ) , (2 6 ) 

, (28) nan (30) a»$> 9 v >j&mwmm 

mmw 8 x-®ti<k£y>> ( 2 4)\ (26), ( 2 8 ) a «t 

XI (30) £ L , f * * ^ * 1/ 8 

0/ig/ml ift5J:5SI»Lt. :lte>0»?U[5 0 ^ 1 * 
■v**£J:tft:MiL»250/il ic-t*t^tb«6*n L , 3 7t.. 

mm* -en -en me l it. 
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n o t . -r # fc> *> » skmv yy* 2 5 o » l . 250 

(CH,CN/MeOH=4/l, Mb Koa^f'/yJ 

6 = 1 On g/ml) *3miax.fctl.£,a, (3000 
rpm, 10^, 4°C) ^ bHfcli 7 0 0 /< IC, s£ © * 

7 0 0 /» l^^x., ^^7>7^^- (0. 2/im) {d 
-C £ fi L fc & . HPLClCT^gL^o 

HP Lcro^fr 

* 7 A : As ah i pa k HIKARISIL C18 (4. 6 X 150mm) 
$fE j£ : 1 . Oml/mi n 

* 7 : ^fi 
MtiiSc^ : 254nm 

^ Eb : Linear gradient 

Omin : 20% 7 -fe h = h V tK ^ ffi ( 20%CH 3 CN/H 2 O) 
20min : 50%T -fc h = 'J tK i& ( 50%CH3CN/H 2 0) 

^?x£J:0'fc M6i»TISIi:«iSi^J!,64ifc. ^ <7> # ti , 
jS8f£>§gcD* £ ^Hfcffc^UJ (30) > (26) > (28) 

> (2 4) -e h y . :ii«^-<-t--c*)57 5 ;ge«4» 

W*©**££tB8B:6*Jife;h,fc. IP , (3 0) "CJi^feT 
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m * »C 9 8 % # J: tf> -r * V / ? V V M M & % <b ti # % 

(2 6) x- am 9 5 % o 7 * -y- * * y & & ti . (2 
8 ) -e ft m 7 o % <z> f- > * / v m m & m e> tt , (24) 
-c- it i o % w t <o *f * -y- > * ✓ > o m m # m, e> ti it . 

HSfctftJ 8 

\t&® (3 3) (35) odts^itTk^tt-tsigfl? 

m&m 9 'CWfcft-'&fc (33) 1 g & , • 1 0 m 1 0 

* ir 3 7mg^l Om 1 O £ S £ £ zk K & *? L £ d £ 

5. /< * y 9 * -fe: ;u & g f I* . 3. 7mg/ml (ttmizm 

3116 « 1 0 -C # fc {fc *J ( 3 5 ) lg4, 1 0 m 1 <D ± M 
-ki&TklzfeM L fc £ w 6 , 3£ £ K i§ ft? L 7t <, :Jilt, y 

* *ir;U 7 4 m g # 1 Om 1 O^g^&zkll&fl? LfcC £ K 

? y ? =* -fc /U & g T* li , 7. 4mg/ml (£33: 
Jfczk) i: 4 *. ' 

/* * y * * •£ ;u (-f y KB, DABURttK) 1 m 
g , 1 0 m l ro§aA**i:8j»L4«»ofc. 

mmm 9 

B 1 6 a £ -r * * Ik Ht * K £ 5 \ ft £ ® (33) *3 «fc T>* 
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1 0 5 

(3 5) i>f>(D/^ y * *± *mmwmm® 
mmm 9 vrntzit-a-® (33) xitmrnm 1 0 ^ntzitst 
m (35) & '±m±i&7kizmm l . v ? t 

tcm&tf 2 5 0/i g/m 1 t/i5J; ? ii K L „ C ft t> <D & 
i2 0 /i l&B16fi«-7**jfa.»20O/* 1 K ^ft^ftgs 

L , 3 7tl:8IJ5iDja^ft:a>bO/^ 
fi £ Al m L fc o 

m*mn, 114, 351-355 (1994) latw* 

C Id «}: >J . fb-^^ (33) XI* (3 5) jfc « f» i8« L 

fc /uft&ffttLfc. H3 6i:ii, '< * V 9 * ± 

/u mm aim ft 7* l tz 0 
^(nm^vc^m (33) it s 8 ~ 2 4 mr£i<DfflizmM'< ? 

9 *±A>mm#Mc*k fco fc. X, -fb^fe (35) tt, <k 
4fe (33) Id Jt^'<?y?*ir/u Id aiRtLfco 

mmm i o 

B16-r*X<ifeJl[iiNB)!&5X10 6 1@£, C57BL/6 
%<DWft-? <? x (6i*),©figSATl:»«L. 8 B f£ Id , 
ttUMfc^tt <t LTHSS^J 9 X-mtzitS® (3 3) ££J!£:!£ 
A Id & W L fz ®L & W. . fei(Jt/^ !) * * -tr £ a: * / - /u - 
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V * 20fiJ:t/50mg/kgn/: o 
4S*aB»tt, 4ifti**-l¥13EHTS:4Lfc. 

K J: U , ft tt« » **r*«j£ Lfc l^fll^gifa Sr 1 0 

fc. JIU&ftfcVli, ft ft L, S&a (mm) 

8J:tfttS'b (mm) it?»i#, T * ic J; »J # tf> 0 

a x b 2 

V = (mm) 3 

2 

37l:*Sii5i'J-e*>ofc. *«il:J;5iljS^fl: (3 
3) <a5 0mg/kg&-£i¥c9tn;M-&3!)JJU4. /< * y * * -fe 
'^5 Om g/k gS^tfWffifiaFS&JfttJttfcLT, # £ |c 

H*« 1 1 
ffiBftgbJ&OHflilgSfc ( 3 ) 

Co 1 on26/S0*IBJl&4%*glBiK&. Ba 1 b/C^<7) 
rett-r** (6ififtfr) WfeiJflg£G& T l-#*6 L . 
t XH«g0tJ 9 T»»fcfc£*J (3 3) ^^S^lfiTKtC^ft? Ltz 
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EL (*SL ->*W*±M) -£JS&£tMw&# Lfc&&?££, 

3 mt Lxm&mftiz&5. ufc 0 is: v 9 *± 

5 0 m g / k g k LtZo %&mm\t. 

to 

*BJfc#M 2 0 1 Id, 35 1 0 L , ^©140 

*t«dtc'J:!l, 4fcJH*8&*$r*l;e Lfc. & & g £ <fc 

Vtt» «*4r^«ji»e>W-»J L. AS a -(mm) e^jgfb 
(mm) tt5H. T at J: »J # «> fc „ 

a x b 2 

V = (mm) 3 

2 

a ii »; x* h o fc . *&wiz x zmwrn'St ft (33) o 5 0 m 

g / k g«##©ffiflU*3!i*fi, /< * y ? * ir /K*> 5 Omg 



r 
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m%± <omm fim& 

«y tf . ^ # ? * u- ^ 3i -c- s> y , — — #75/a 
-e fc y , m to ¥ # a* # ^ * * ?/ r * * a- ^ * * h ^ v v h s 
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1 0 9 

ffi # <D ft ffl 
1. TIE (1) stT'^fr £ *t,£ , *S§g£3r-f53£fetf>2g^ 

A - B - C ( l ) 

# * vvi- g £ *T Mfc ^ **/ <fc »J * i ^ ^ - -y- - » c fi zk S£ 
££*T-f 5 3£«7 t>i", lit, A i: — 1T- B £ 

-^i^Ii c ,t <D*8tm<Dffi\zBf$.£ tl1t^ *T Z 
it'ltS^ LTV>5. ) 

2. & 3g 4*9 C O , 0E * ^ - if - B ix^f^g^^^Ug 

-&L-cv^7k®?s^ i m. * & s v h y , ^^-<--^-bo^ 

T j£ « £ it S . 12 M & & X ® ^ * # Ifc fcMt S £ {* 
7^-^ (Es) 0~-2. 5 t? *> -5 It # £ 1 <C 
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E s = 1 o g (kx/k„) 

X-CH2COOR x +H 2 0 — X-CH 8 COOH+R x OH 
^IXttC 6 ~Ci,07!)-/Htfe5) 

CHjCOOR'+HjO-CHiCOOH + R'OH 
(R'li, R x <t P3 C T* ifc 5 ) ] 

3. KI^C^, ^^-t-Bix^f/^^^^U8 
/^^•VMl^fi a ffrKg&S X TsSlc: J; o 

y * — 9 (Es) IK # - 0 . 0 ~ - 2 . 5 3 Si # « 1 (c 

E s = 1 o g (k»/k„) 
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X-CH ! COOR"+H s O-»X-CH ! COOH + R»OH 

( x fi ± id 3t g l fc ii y t *> y . r * « , c,-c„C7;^ 

* t- tv \z M-r 5 mnst * t- tv <d mm * &m s j& k & # s s 

CH ) COOR'+H 1 0-CH 5 COOH+R'OH 
(R'li, R x <b PI C T' S ) ] 

# «t y s tizit&to .t y a a si* 3® i KiE*ttf>isi4&&-a-# 0 

5 . # A # . # )V if * y r >v * ju =f * * h^tfciH* 
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